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STANTON 
SINGLE PAN ULTRAMATIC BALANCE 


GRATICULES 


C-100 mg. IN 100 
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STEEL PAN 
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AND WIRES 
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READING TO 


0-1 mgm. 


Streamiined for speed 
ACCURATE + FAST * RELIABLE 


Large easily accessible pan space * Dual release at bench level 
Applied-load design * Synthetic Sapphire (Corundum) planes 
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ULTRAMATIC—The last word in automatic weighing— 
Synchro-release fitted as an optional device. 


Made by 
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* The most COMPLETE 
Microscope so far 
made 


* Ideal for QUALITY 


PRECISION 
& VARIETY 


Sole Agents: 


RAJ-DER-KAR & CO. | 


COMMISSARIATE BUILDING, HORNBY ROAD | 
BOMBAY.-1 


Telephone: 26-2304 Telegram : TECHLAB jf 


The M 20 Microscope with few of its attachments. » 


Fig. 1: With Micro Camera and Binocular Tube; Our Sub-Agents: 


With Sole iter VULCAN TRADING Co., (P) LTD. 


Fig. 4: Built-in Illuminator for Kohler Illamination, 
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GAS PLANTS 


FOR LABORATORY, INDUSTRY & KITCHEN 


Over 600 Installations all over the Country & Abroad. 
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POT-TITRATION & POLAROGRAPH 
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interchangeable, they not only simplify apparatus assembly, 
but also ensure perfect fit and freedom from leaks. Siand- 
ard adaptors make possible smooth interchange between 
vessel and vessel. 


In addition, the sturdy strength of the joints and the 
robust walling of the tubing are a distinct protection against 
fracture whether this be due to rapid exchange of tempe- 
rature or actual physical shock. 


These characteristics make 
*PYREX’ Scientific Glassware 
distinctly safer and more reli- 
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The entire range of Whatman 
Filter Papers is discussed in 
the booklet ‘Buyers’ Guide.’ 
Copies of this booklet, and of 


of monographs on Chromato- 
graphy, can be obtained from 
the address below. 

It would be of assistance if 
you would quote the reference 
FS2 when replying to this adver- 
tisement. 


H. REEVE ANGEL & CO LTD - 9 BRIDEWELL PLACE + LONDON - EC} 


Through a filter paper’s pores No.2 


cotton cellulose 
« for accurate analysis 


Whatever the procedure, quantitative analysis 
cannot end more accurately than filtration begins. 
By presenting an unchanging face to the solvents 
and reagents used, Whatman cotton cellulose 
Filter Papers reduce the risk of error. 

All Whatman papers are manufactured from 
the purest form of cellulose—that derived from 
best quality, bleached cotton fibres. Unlike papers 
made from cellulose of different origin, they 
contain an absolute minimum of organic con- 
taminants. Organic estimations can thus be based 
on Whatman papers with purity guaranteed from 
the start. 

Whatman paper is also freer from metallic 
salts than many Analytical Grade reagents. It 
therefore ensures that a chemically clean precipi- 
tate will always be obtained when work is done 
on inorganic substances. 


also at 52 Duane Street New York 7 
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(Plain and Graduated) 
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INDUSTRIAL AUTOMATIC CONTROL EQUIPMENT 
BY 
MESSRS. FR. SAUTER, SWITZERLAND 
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TIME SWITCHES with/without 
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IMPULSE EMITTERS 

INTERNAL TIMERS 

RELAYS 

CONTACTORS & LINESTARTERS 
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QUANTUM PHYSICS AND PHILOSOPHY 
ALFRED LANDE 


Ohio State University, 


UANTUM THEORY, born in 1900, has fol- 

lowed a path of opposition to the princi- 
ples of classical physics, exemplified by 
Planck’s discrete energies E=hv, Einstein’s 
photons in contrast to the field theory of light, 
and Bohr’s quantum jumps of electrons emit- 
ting long coherent wave trains. The year 1926 
brought the further amazing realization that 
observed data are interconnected by the laws 
of a complex imaginary quantity % and by a 
non-commutative algebra in which the product 
AB. differs from B.A. Since that time physi- 
cists know well how to calculate energy levels 
of atoms and molecules, and how to compute 
probabilities of transition, collision, and scat- 
tering. The earlier curiosity as to the ‘why’ of 
the strange mathematical formalism has given 
place, however, to a complacent attitude of 
accepting an enigmatic wave-particle duality 
and complementarity as the ultimate and 
irreducible basis of natural phenomena, deemed 
fundamental not only in the domain of micro- 
physics but also affording a better understand- 
ing of biology, psychology, sociology, and so 
forth. In spite of this claim to fundamentality 
and universality, scientists and philosophers 
may still wish to make sure whether the quan- 
tum principles are indeed as ultimate and 
irreducible as alleged, or whether they may be 
deduced from a less sophisticated background 
after all. 

There are three major “quantum riddles” to 

wit: Are there elementary reasons for: 

(i) the lack of sufficient causation, i.e., for 
the statistical character of atomic 
laws ? 

(ii) the domination of the statistical laws by 
a wave-like interference of probabili- 
ties ? 

(iti) the periodic connection between co-ordi- 
nates q and momenta p (p=h/) and 
between energy and time (E=hv)? 

The solution of these problems has been delayed 
chiefly by the historical development which 
presented us with an intricate mixture of all 
three problems. For example, the famous 
Schrédinger equation yields probability rela- 
tions between possible events, uses the method 
of complex imaginary amplitudes which inter- 
fere, and implies a quantum periodicity bet- 
ween q and p. Dirac in his Principles of Quan- 
tum Mechanics has q@learly separated Prob- 
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lem II from III. But he did not attempt to 
solve the problems, nor did he elaborate on 
Problem I which is of particular interest to 
the philosophy of science. Although physicists 
handle quantum problems with virtuosity in 
theory and in practice, their ideology and lan- 
guage is still plagued by illogical fictions in- 
herited from the earlier phase of the theory. 
To mention but one of them: it certainly had 
been a most paradoxical situation to find that 
matter sometimes acts as though consisting of 
particles scintillations on fluorescent 
screens, clicks in Geiger counters, and tracks 
in cloud chambers), and sometimes appears as 
waves (in diffraction patterns through cry- 
stals). However, when Max Bot established 
his_ statistical particle interpretation of the 
Schrodinger wave intensity, the former duality 
has become a contrast of a substance (parti- 
cles) versus one quality of said substance (an 
occasional periodic statistical particle distribu- 
tion in space), that is, an illogical contrast of 
incontrastibles. With the same logié.one could 
attribute duality to the surface of a lake which, 
on the one hand, consists of water droplets, on 
the other hand, displays an occasional wave- 
like distribution of the same droplets, Instead 
of accepting this kind of water duality as funda- 
mental one rather will ask for a mechanical 
explanation of the water waves. And simi- 
larly, instead of accepting periodic wave func- 
tions %¢ dominated by an action constant h as 
fundamental, one will ask the questions II and 
III above. But let us first attack the Problem I. 


I. DETERMINISM versus CHANCE 


Every game of chance presents us with an 
average statistical ratio between possible out- 
comes, accompanied by fluctuations conforming 
with mathematical error theory. The adher- 
ents of determinism tell us, however, that 
chance is only an appearance, that in reality 
each individual outcome, e.g., the result ‘head’ 
in a coin-dropping machine is but the final 
event of a deterministic chain....hhh of head- 
producing preconditions. However, this argu- 
ment in favour of a hidden determinacy is not 
an answer to the problem of statistical co-ope- 
ration of the various causal chains producing 
those averages and fluctuations. If chance dis- 
tributions are mere appearances, their deter- 
ministi¢c causation might be described as follows. 
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There was once a demon who first start- 
ed two head chains, then one tail chain, then 
five head chains; then realizing that he had 
given too much preference to heads, he started 
six tail chains in a row, and so forth, in order 
to produce the appearance of random when 
actually there individual causation—ail 
this in order to mislead present-day physicists 
away from the one and only true deterministic 
faith. 

An as-if theory of this kind can hardly be 
taken seriously, however. The only way out of 
the dilemma is conceding that determinism fails 
to explain the harmony between statistical fact 
and mathematical error theory, the latter being 
a basic and irreducible feature of the world 
we live in. This conclusion has finally and 
reluctantly been drawn by the quantum physi- 
cists who are constantly confronted with ave- 
rage ratios plus fluctuations over several effects 
B, B’, B”,.... produced by one cause A, as in 
Fig. la. A reduction to hidden causes A, A’, 
A”,.... as in Fig. 1b would not help to res- 
tore determinism, but only blame present ran- 
dom on past random. In order to arrive at 
this conclusion one does not need the much- 
quoted proof of von Neumann, which recently 


B A} 

A’->B 
B” A” — B” 

FIG, la Fic. 146 


has been found to be circular anyway. But 
the same conclusion applies also to ‘ordinary’ 
games of chance; their results are likewise 
irreducible to a deterministic explanation, as 
seen before. In the author’s opinion, the dis- 
tinction between ordinary games and kinetic 
gas theory on the one hand, and quantum fact 
and theory on the other, has been widely over- 
rated. It is not true that in ordinary games 
we could if we would remove the element of 
random. And although the quantum constant h 
is of importance for the quantitative calcula- 
tion of statistical ratios in specific atomic 
games, it is irrelevant for the general question 
of whether there is determinism or ran- 
domness tempered by statistical law. 4 
II. Cause-Errect CONTINUITY 


The indisputable failure of the law of suffi- 
cient causation may be a shock to scientists 
schooled in the 300-year-old tradition. And 
many, among them Planck and Einstein, have 
pleaded for an eventual return to strict deter- 
minism as a necessity under the law of suffi- 
cient reason. However, although the latter is 
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Scien 
indeed a necessity of thought before all experi. 
ence, only experience followed by critica 
analysis based on sufficient reason can decid 
whether the law of sufficient causaticn is valid 
And the results in “games of chance” testify 
against maintaining the doctrine of determin. 
ism, demons not being admitted. Under thes 
circumstances. it would be desirable to find 
sufficient reasons for the lack of sufficient causa- 
tion. This is possible indeed when one accepts 
another empirical law or postulate, viz., that of 
cause-effect continuity, which invalidates the 
(wrong) law of sufficient causation. The con- 
tinuity law was first pronounced explicitly by 
Leibniz (1648-1716); it reads: 

“An infinitely small change of cause never 

produces a finite change of effect.” 

As an illustration consider the following 
game. Balls are dropped from an adjustable 
chute upon a knife-edge. If the chute is aimed 
at the right (left) of the knife, all balls will 
drop to the right (left). Suppose now that 
the aim is gradually shifted from right to left. 
Theoretically one might expect that at a cer- 
tain critical angle q of aim there will be an 
abrupt change, from all r-balls to all 1-balls. 
The cause-effect continuity postulate, however, 
when applied to physical balls aimed through 
a physical chute at a physical knife-edge, re- 
quires that there be a finite range Aq of aim 
within which a gradual change of the r: 1 ratio 
from 100:0 to 0: 100 will take place. The 
only conceivable way of bridging the gap bet- 
ween the two extreme effects is the occurrence 
of intermediate r:1 ratios. The latter then can 
only be statistical ratios, i.e., probability ratios 
for -an individual ball. The continuity postulate 
of cause and effect thus demands that one and 
the same physical aim q within a finite range 
Aa may be followed by two different effects, 
r or 

The next example! is particularly illuminat- 
ing since it leads straight to the peculiarities 
of quantum physics. Suppose a given mechani- 
cal system (atom) is capable of various ‘states’ 
A, B, C, ete. Even without specifying the term 
‘state’, one certainly may ask how two states 


A and B could possibly be distinguished as 
different, A+B. The operational answer is: 
states A and B qualify as different when they 
can be separated by some kind of ‘filter’, i.e, 
by an arrangement which responds with yes to 
A and with no to. B when BHA. Figs. 2a and 
2b schematically illustrate the reaction of an 
A-passing filter to B-state atoms when B=—A 
and when B+A, written B=non-A or 
B=A. For example, A and B may represent 
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two different atomic axis directions in space. 

Imagine now that the difference between A 
and B, e.g., the angle between the atomic axes, 
is gradually made smaller and smaller. Theore- 
tically it may be expected that the A-passing 
filter will abruptly change its reaction, from 
blocking to passing B-particles, only in the 
very last moment when the difference between 
A and B is changed from, however small to 
exactly zero. The continuity postulate requires, 
however, that there be intermediate cases 
where neither all B’s are passed nor all B’s 
are blocked, cases of a ‘fractional equality, 
written A~B, with a reaction as depicted in 


A A B 


@) (b) 


Fic. 2a Fic. 26 FIG, 2¢ 
Fig. 2c. The ratio between passed and re- 
pelled B-state particles in this splitting effect 
can conceivably be only a statistical ratio; that 
is, an individual incident B-particle has a cer- 
tain probability P(B,A) of passing; and prob- 
ability 1-P of being repelled. The passing frac- 
tion P(B,A) may then be taken as an opera- 
tionai definition of the fractional equality 
degree between A and B. And since equality 
is mutual, one will not be surprised to find 
that P(A,B) = P(B,A), ie., that the passing 
fraction of A-state particles through a B-pas- 
sing filter equals the passing fraction of Be 
particles through an A-filter. This symmetry 
of the passing fractions must be counted as a 
separate assumption, however. The statistical 
division of incident B-state particles in a test 
with an A-state passing filter is a direct in- 
ference to be drawn from the postulate of 
cause-effect continuity. We have thus arrived 
at the typical “splitting effect” of quantum phy- 
sics as a consequence of the continuity postu- 
late. 
III. REPRODUCIBILITY 

In addition to cause-effect continuity and 
symmetry let us now introduce the principle of 
reproducibility of a test result: “A particle 


which has once passed an A-filter will pass an 
A-filter again” unless something is done to it 
between the two A-filter tests. Similarly, “once 
rejected, always rejected”. If this principle is 
empirically true then it implies that those in- 
cident B-particles of Fig. 2¢ which pass the 
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A-filter, must have acquired the new state A, 
i.e., must have jumped from state B to A, and 
those blocked must have jumped from B to 
non-A = A, and stay in these newly acquired 
states. The amazing fact of ‘quantum jumps’ 
in tests, from B to A and A respectively at a 
Statistical ratio, can thus be seen as a direct 
implication of the two principles of cause- 
effect continuity and reproducibility. And the 
same passing fraction P(B,A) which was 
taken above as a quantitative definition of the 
fractional equality degree between A and B, 
now acquires the additional meaning of the 
transition probability from B to A in an A- 
filter test and, remembering the symmetry pos- 
tulate, from A to B in a B-filter test. 

Reproducibility of a state justifies regarding 
the state as ‘objectively possessed’ by the par- 
ticle. On the other hand, a particle cannot 
possess, i.e., display in a reproducible man- 
ner, a combination AB-state; rather, when an 
A-filter turned the state B to A, a subsequent 
B-filter test may result in either turning the 
particle back towards its original state B, or 
to non-B. This holds in particular for A=q= 
position and B=p=momentum. Each sepa- 
rately defines a reproducible state, but there is 
no combination qp-state. This is of utmost 
importance for the new mechanics. Neverthe- 
less, incompatibility of states as such is an old 
familiar occurrence. For instance, a viscosity 
value of a given sample of water and an angle 
of twist of the same samp'e when frozen define 
individually reproducible, cbjective states, but 
there are no combination states of viscosity v 
and twist t. This situation certainly does not 
give rise to a new philosophy of knowledge. 
We cannot see why the incompatibility of q 
and p should necessitate a new philosophy 
either. 

One more general remark is in order here. 
At first sight it may seem paradoxical that the 
continuity postulate should lead to the pheno- 
mena of discontinuous jumps. It will be re- 
called, however, that we did not postulate con- 
tinuity as such (“natura non facit saltus”) but 
cause-effect continuity. And we saw that this 
postulate implies the existence of discontinuous 
processes which are controlled statistically 
rather than causally. 

IV. Tse Propasmrry Metric 


Students of quantum theory acquainted with 
the method of complex imaginary quantities ¥ 
often have the impression that here we are per- 
mitted a glimpse into an abstract world of 
regularities behind the real world of pheno- 
mena, with laws more powerful than the 
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ordinary laws of mechanics. This impression is 
strengthened when Niels Bohr? tells us that 
“these symbols themselves, as indicated already 
by the use of imaginary numbers, are not sus- 
ceptible to pictorial interpretation”, and when 
Heisenberg*® proclaims that 4 is “abstract and 
incomprehensible,.... so to speak containing no 
physics at all”, quoting only a few utterances 
about the esoteric quantity 4%. In order to 
dispel the aura of incomprehensibility let us 
first consider the following general situation. 

Suppose there is a class of quantities ¢, each 
¢@ having two subscripts. There are only two 
known ways by which one can connect any 
three quantities such as Gac, in a self- 
consistent mathematical fashion, viz., 

(A) the addition law, ¢4c = + Made 
self-consistent by the condition ¢,, = dan + 
=0, and 

(B) the multiplication law, = 
made self-consistent by the condition $4, = Yas 
= 1. 

The law (B) is only another form of (A) by 
virtue of = 

“An example of (A) is furnished by the geo- 
metry of lengths L. However, the quantities ¢ 
cannot be identified with the lengths L them- 
selves since L,, is zero whereas L,, + Ly, = 
2L,,. However, one can associate each Ly, 
with a quantity ¢,, = —¢s,, viz., with a vector ¢ 
which satisfies the conditions (A): 

The geometrical vector structure might be 
in one, two, three or more dimensions. The 
vector addition law (1) holds for any struc- 
tural framework between points A, B, C,.... 
The direct relation law between the lengths L 
themselves, however, differs in the various geo- 
metries : 

(a) In structures along a straight line, 4 
points A, B, C, D are connected by 6 
lengths L, and 5 of them uniquely 
determine the sixth. 

(b) In a plane 5 points are connected by 
10 lengths L, and 9 of them uniquely 
determine the tenth. 

(c) In 3-space 6 points are connected by 15 
lengths L, and 14 of them uniquely 
determine the fifteenth, 

and so forth. In the case of plane geometry 
(b), vectors can be denoted by complex sym- 
bols, ¢ = Le'*, where a determines the direc- 
tion. But nobody would declare that, because of 
this imaginary symbol, vectors are abstract, in- 
comprehensible, or unpictorial. Remember also 
that geometry thrived for three thousand years 
without the use of vectors. 
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The development of the quantum theory has 
been analogous, though in reverse order. One 
has discovered first that the probabilities P are 
interconnected via a kind of triangular law 
between associated complex quantities 
(= vectors in a plane), a law of the form 


(tac) = (Pan) With (pan) = (2) 
in which the symbol (y) stands for a whole 
group of quantities% arranged in a table or 
‘matrix’. The vectors % give direction to the 
probabilities P=|¥ |*, so that one has a kind 
of structural framework of probability vectors 
in a plane. Afterwards it has turned out that 
the vector law (2) is equivalent to a direct 
connection law between the probabilities P 
themselves, in close analogy to plane geometry, 
case (b) above. According to the considerations 
at the beginning of this section, the relation (2) 
is the only conceivable self-consistent triangu- 
lar connection law between probability matri- 
ces. It is known to mathematicians as the law 
of unitary transformation, to physicists as the 
law of interference of probabilities. But if this 
law is the only self-consistent law conceivable, 
then it can hardly be described as ‘incompre- 
hensible’; in the contrary, it is thereby explain- 
ed as a necessity. In conclusion, the quantum 
riddle II is solved by reduction to the elemen- 
tary postulate that the various probabilities of 
transition do not form a chaos but are domi- 
nated by a self-consistent interconnection law 
at all; the latter can only be the law (2). 


V. QUANTUM PERIODICITY 


The most baffling enigma of quantum theory 
is contained in the relations E= hy and p= h/), 
and in the equivalent rules of modern quantum 
mechanics, viz., Born’s qp-commutation rule 
and Schrédinger’s p-operator rule. All these 
rules are condensed in the fact that the prob- 
ability amplitude of transition between a co- 
ordinate value q and a momentum value p is 
of the complex imaginary form 

= exp(2irgp/h), (3) 
which is indeed periodic in q with wave-length 
X\=h/p. The periodicity rules have become so 
familiar to the physicist that he now considers 
them as ‘fundamental’, as offering no prob- 
lem any more, as being manifestations of 
equally fundamental and irreducible principles 
of duality and complementarity. Yet it is pos- 
sible to deduce the periodic relation between 
co-ordinates q and momenta p from a simple 
non-quantal background, viz., by requiring: 

(a) Only q-differences and p-differences, 

rather than absolute q- and p-values 
have physical significance, 
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(b) conjugacy of q and p involves a con- 
stant statistical density in q-space for 
given p, and a constant statistical den- 
sity in p-space for given q. 
Postulate (a) is simply taken over from clas- 
sical mechanics; it applies to linear, not to 
angular co-ordinates and momenta. Postulate 
(b) is likewise familiar from classical statisti- 
eal mechanics. Neither (a) nor (b) contain 
any hint of periodicity or quantization: they 
are of a non-quantal nature. Yet, when com- 
bined with the former probability metric (2) 
which likewise rests on non-quantal founda- 
tions, (a) (b) lead by mathematical necessity* 
to the result that the function Y(q, p) must be 
of the complex exponential form, exp (2imqp/ 
constant). This agrees with (3) when the con- 
stant denominator is denoted as h. Of course, 
one cannot tell from general considerations how 
large the constant h should be in terms of con- 
ventional units; one ought to expect it to be 
small, however, so as to allow classical mecha- 
nies as an approximation for macroscopic pheno- 
mena. The mathematical derivation of (3) 
rests on answering the second of the following 
questions : 
Which function is 
f(z+y)? 
Answer.—The exponential 
= ett, 
which function is such that f(x) x f*(y)= 
f(x - y) ? (Theasterisk indicates the complex 
conjugate). 


such that f(x).f(y) = 


function, since 
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Answer : The complex exponential function, 
since e*. 

Although the foregoing considerations may 
be classified as theoretical physics, i.e., reduc- 
tion of strange phenomena and sophisticated 
calculation rules to simple empirical postu- 
lates, they also have wider implications. In 
particular they challenge the doctrine of the 
Copenhagen School that duality and comple- 
mentarity are ‘first principles’ necessitating a 
new philosophy of knowledge with a new lan- 
guage of interpretation. We do not speak here 
of ‘confirmations’ of complementarity found in 
the ideals of love versus the ideals of justice, 
in the eternal female (waves?) versus the 
eternal male (particles?), in the element of 
complacency inherent in every national culture 
manifesting itself in prejudices, and similar 
profundities. We only hope to have shown 
that quantum physics is not magic, and that 
its enigmatic rules and principles can be re- 
duced to simple and elementary postulates of 
a commonsense character. 
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CONSERVATION OF PARITY LAW TESTED ON FREE NEUTRONS 


IVERSITY OF CHICAGO and Argonne 

National Laboratory  sscientists have 
announced experiments showing that a basic 
assumption of physics—the law of conservation 
of parity—does not hold true in the radioactive 
decay of the neutron. Tests with cobalt atoms, 
made earlier this year at the National Bureau 
of Standards hinted this might be so. In these 
experiments, electrons were released by decay- 
ing neutrons locked in the heart of cobalt 
nuclei. 

The new studies are the first to test the parity 
law on free neutrons. 

The neutron is a fundamental particle found 
in the nucleus of almost every atom. Like the 
earth, it spins on an axis, but in either direc- 
tion. It has no electrical charge, but decays 
into two electrically charged particles: a posi- 
tive proton and a negative electron. 

According to the disproved parity theory, 


these electrons and protons are always emit- — 


ted equally toward either pole in any given 
number of decaying neutrons. To simplify the 
experiment, the Argonne-Chicago scientists 
measured only the distribution of electrons. 
They found that only about 62% as many 
electrons came off toward one pole as the 
other. 

The “slow” neutrons for the experiment came 
from one of 50 openings in the side of Pile-5, 
an atomic reactor located at the Argonne Labo- 
ratories near Lemont, Illinois. Neutrons whose 
poles pointed the same way, and which spurt 
in the same direction, were selected from the 
pile’s beam by a magnetic mirror. These iden- 
tical neutrons were then directed into a vacuum 
chamber some six feet long and three feet 
square. On the top side of this long metal box 
was a device for detecting fast electrons. 

Practically all the air inside the chamber 
had been pumped out so that the neutrons 
would not accidentally collide with air 
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The Indian Society of Theoretical and Applied Mechanics 


molecules and release electrons unrelated to 
neutron decay. To get statistics on, whether 
emitted electrons preferred either pole, the 
scientists needed large numbers of neutron 
decaying in the chamber. This presented a 
major difficulty. While neutrons decay, on the 
average, after 18 minutes existence, €ven the 
“slow” 5,000-miles-per-hour neutrons used, 
travelled through the vacuum chamber in a 
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hundred-thousandth of a second. 

The problem was solved by shooting a steady 
stream of 70 million neutrons per second through 
the chamber. This so increased the number of 
neutrons that happened to decay while passing 
through, that disintegrations were recorded only 
seconds apart. (Jour. Frank. Inst., 1957, 
264, 442.) 


THE INDIAN SOCIETY OF THEORETICAL AND APPLIED MECHANICS. 
THIRD CONGRESS ON THEORETICAL AND APPLIED MECHANICS 


Third Congress on Theoretical and 
Applied Mechanics was held at the Indian 
Institute of Science, Bangalore, from December 
24th to December 27, 1957, under the Presi- 
dentship of Dr. S. R. Sen Gupta, Director, Indian 
Institute of Technology, Kharagpur. Delegates 
from Australia, Burma, Czechoslovakia, Egypt, 
Hungary, Japan, Poland, U.S.A., U.S.S.R., par- 
ticipated in the Congress. Dr. S. Bhagavantam, 
Director, Indian Institute of Science, Banga- 
lore, welcomed the delegates. 

In his Presidential Address, Dr. S. R. Sen 
Gupta dealt with modern theories of design of 
frame structures based on plastic failure in 
rectangular steel and reinforced concrete sec- 
tions. He explained some of the latest trends 
in the theory with the help of a number of 
stress-strain arid bending moment diagrams for 
various load patterns. 

Half-hour addresses were delivered by 
S. Bhagavantam, S. Dhawan, Yoshikatsu Tsu- 
boi, G. K. Mikhailov, A. Iluishin, V. A. Arkhan- 
gelsky, Laszle Jarmai, I. I. Artobolevskie, 
P. H. Nelson, E. G. Richardson, Norman Davids 
and J. Litwiniszyn. Dr. S. Bhagavantam show- 
ed that the theory of finite deformation could 
be used to explain explosions in rocks at great 
depths, where they are subjected to large 
stresses and strains. Dr. S. Dhawan discussed 
the transition from laminar to turbulent flow. 
He said that the amplified disturbance waves 
roll up into discrete vortex filaments which 
themselves undergo distortion until localised 
spots of turbulence are born in a random 
fashion. These spots, once created, grow and 
spread until the whole field is turbulent. 
Mikhailov reported on the unpublished notes 
and manuscripts of L. Euler on Theoretical and 
Applied Mechanics. He also outlined two 
approximate methods of solution of the prob- 
lems of non-uniform motion of ground water 


along a plane impermeable base. The method 
of succession of steady states was used by 
Arkhangelsky to obtain computations of the 
movements of multiphase liquids in pipes aud 
through porous media. Jarmai investigated the 
buckling of a system of beams by means of 
matrix theory. A contribution to the theory of 
synthesis of mechanisms for the reproduction 
of some kinds of Algebraic and Transcendental 
Curves was put forth by Artobolovsky. P. H. 
Nelson illustrated visualising mathematical 
models of microwaves. Norman Davids dwelt 
upon the penetration of stress waves in plates. 
An interesting talk on stress-small strain re- 
lation in the mechanics of continuous media 
was given by Prof. Iliushin of the Academy of 
Sciences, U.S.S.R. Prof. Richardson dealt with 
acoustic relaxation. J. Litwiniszyn gave a talk 
on the mathematical basis of the mechanics of 
stochastic media. 

B. R. Seth gave some useful non-linear solu- 
tions of the vorticity equation, discussed a 
general solution of this equation and pointed 
out its use in classical problems of non-linear 
rotational flows. P. L. Bhatnagar and S. XK. 
Lakshmana Rao discussed steady motion of 
non-Newtonian fiuids in tubes. 

The Congress received 91 original papers, of 
which 70 were read and discussed. The sub- 
jects dealt with included Finite Deformation, 
Visco-elasticity, Stress Waves, Stresses in 
Strips, Columns and Discs, Plasticity, Elasto- 
porous Problems, Vibration and Stability, Fluid 
Flow, Ballistics and Statistics. 

Prof. P. L. Bhatnagar was elected as Vice- 
President and Y. V. G. Acharya, S. Dhawan 
and P. N. Chatterji were elected new members 
of the Council. 

The Society accepted an invitation to hold 
the Fourth Congress in December 1958, at Ben- 
gal Engineering College, Calcutta. 
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TRACER ATOMS IN THE STUDY OF PLANT LIFE 
ACADEMICIAN A. L. KURSANOV 


HE phenomenal advancements in the field 
of nuclear physics and nuclear energy 
inave exerted a tremendous influence on the 
evelopment of many branches of science and 
engineering, and even of such of those which 
t first glance seem in no way connected with 
nroblems of atomic fission. In the present age, 
machines generating electric current capable of 
performing all kinds of useful work are set 
sing by atomic energy. With the help of 
radioactive elements and ionizing radiations 
many industrial processes are controlled; the 
geological age of rocks is assessed, the chemi- 
eal structure of substances is established, pro- 
esses that take place in the human body and 
in animal and plant organisms are studied, the 
mature of organisms is altered and even the 
historical dates connected with the ancient cul- 
re and the development of human society are 
determined. 

But this is only the beginning of a new era. 
t present it is as yet difficult to foresee all 
that can be accomplished with the help of 

dioactive elements. This fully refers to bio- 
ogy, which by no means has exhausted all the 
possibilities opened by modern nuclear phy- 
ics. Nevertheless, within a short period of time 
the utilization of radioactive elements has 
dvanced so far that the outlines of fuller and 
more precise conceptions of plant’s life are be- 
ming clearer. 

The application of the tracer atom method 
has enabled us to differentiate easily substances 
mtaining the radioactive or non-radioactive 
isotope, in any biological environment or even 
in a whole organism, and to draw conclusions 
about the normal course of transformations. If 
heir radioactivity is not high, tracer atoms 
participate in the general metabolism, together 
vith the non-radioactive compounds. In order 
0 illustrate this by concrete examples we shall 
ty to depict plant nutrition in the form we 
fe it now, after several years of application 
the tracer method. 

It was known long ago, that roots take up 
from the soil only water and mineral salts and 
snd them up to organs of the plants above 
he ground which utilize these nutritive sub- 
The functions of synthesis were on the 
vhole attributed to the leaves. Roots were re- 
chiefly as intermediaries between the 
til and the leaves, as organs that fix the plant 
n the soil and play only a subsidiary role. In 


ances. 


cases they served as a place where orga- 
ic substances coming in from the leaves may. 


accumulate. The capacity of the roots them- 
selves to form many complex compounds was 
usually taken little into consideration. 

Scientists even at the beginning of the twen- 
tieth century demonstrated that roots are not 
only transmitters of inorganic substances to the 
leaves but that they themselves can accomplish 
the initial transformations of these substances 
into organic compounds. However, even after 
this, the role of the roots as an organ actively 
participating in the general metabolism of the 
plant continued to be obscure. Leaves were 
considered, as before, the organs in which not 
only the initial but also the secondary, more 
complex organic substances are formed. Thus, 
the function of assimilation of substances in 
plants seemed to be concentrated only in the 
leaves. 


Within recent years as a result of the appli- 
cation of the tracer method fresh ideas have 
been gained in this branch of knowledge. In 
1940, the Soviet scientist V. Kuprevich found 
that carbon dioxide dissolved in water can 
penetrate through the cut stems of plants to 
their leaves and be transformed into starch 
there. Later we found that roots not only con- 
sume carbon dioxide from the soil, but send it 
to the leaves where in the presence of light, 
the soil carbon dioxide can be utilized for the 
formation of sugar and other products together 
with the carbon dioxide taken up from the air. 
The entire process proceeds so rapidly, that 
in 5-10 minutes after the contact of the 
roots with the carbon dioxide solution labelled 
with radioactive carbon, the tracer: atoms are 
found in all parts of the plant, especially in the 
leaves. With the help of radioactive carbon the 
internal mechanism of the phenomenon has been 
also studied quite in detail. It is well-known 
that sugar, formed in the leaves from the car- 
bon dioxide taken up from the air, moves down 
along the plant until-it reaches the roots. The 
rate of this downward movement can be now 
easily and precisely measured with the help of 
substances labelled- with radioactive elements. 
It attains 40 and-even 100cm. an hour. As a 
result the products of the majority of farm 
plants in the process of photosynthesis reach 
the roots in 30-40 minutes. In the young roofs 
which are capable of actively uptaking nutri- 
tive substances from the soil, sugar is decom- 
posed, as a result of which pyruvic acid is 
formed. This acid is capable’ of taking up soil 


~@arbon dioxide and being converted into oxalic~ 


acetic and malic acids. These acids are precisely 
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the first stable compounds which carry 
in one of their groups carbon dioxide taken up 
from the soil. As a result of the mutual trans- 
formation of organic acids the soil carbon di- 
oxide may enter into the composition of other 
acids. 

- However, it should be kept in mind that such 
an uptake of carbon dioxide in organic sub- 
stances cannot as yet be regarded as the nutri- 
tion of plants because, the free energy of these 
compounds remains practically the same. How- 
ever, with the help of radioactive isotopes it 
was established that organic acids do not re- 
main in the roots but rise to the leaves. Toge- 
ther with them carbon dioxide also very rapidly 
reaches the green tissues. Here, it can once 
again be released and in the process of photo- 
synthesis form carbohydrates, proteins and 
other highly caloric products. The possibility 
of utilizing carbon dioxide which is released 
from other organic acids has recently been 
proved by the French research worker Mauise 
and the Soviet scientist V. Soldatenkov. 

A part of the sugar formed in this way in 
the leaves is once again sent down to the 
roots. There it is transformed into pyruvic acid 
and takes up new portions of carbon dioxide, 
which it brings to the leaves. This is a pecu- 
liar fundamental process in which the work of 
the roots and the leaves is inseparable. Thus, 
with the help of labelled carbon a new means 
of the inclusion of carbon dioxide in plant 
metabolism has been disclosed. By supplying 
roots with the necessary amount of carbon 
dioxide a favourable influence may be exerted 
on crop yields. Experiments conducted in 
recent years have shown that the manuring of 
the soil with ammonium carbonate (instead of 
ammonium sulfate) or other means of enrich- 
ing it with carbon dioxide increases yields of 
sugar beet, spring wheat, corn and cotton by 
10-15%. Elucidation of the capacity of roots to 
assimilate carbon dioxide is important because 
it discloses more fully the role of organic 
manures and soil micro-organisms in meeting 
the requirements of roots in carbon dioxide. 

By observing with the help of labelled car- 
bon the movement of organic acids from the 
roots to the leaves, we become convinced that 
a certain amount of soil carbon dioxide bound 
up with organic acids is broken off and uti- 
lized by the green cells of the stem usually 
grouped along the vascular bundles of the 
plants. As a result in the compact bast tis- 
sues, inaccessible to air from without, a large 
amount of oxygen appears necessary for the 
active respiration of these tissues. In order 


to show how great is the  significang 
of oxygen respiration of the conduct. 
ing cells for the movement of organi 
substances in plants, the results of our exper 
ments conducted with radioactive carbon may 
be cited. The data obtained from these experi 
ments have shown that inhibition of oxyge 
respiration in the conducting tissues by carbs 
monoxide stopped the movement of sugar ani 
other organic substances. In this way the rok 
of chlorophyli-bearing cells which alway 
accompany the conducting tissues was dis 
closed. 

The uptake of carbon dioxide from the soil 
is directly connected with such a function % 
the nitrogen and phosphorus nutrition of th 
plants. This is evidently the most importan 
factor in the process of assimilation of soil cat 
bon dioxide by the plant. It has been recently 
found that many amino-acids from which pro 
teins are formed are synthesized in the root 
Besides that, it has been established that plan 
roots form alantoine, cytulline and certain othe 
more complex nitrogenous compounds. There 
fore, besides the function of absorption the ros 
system fulfils another important role connected 
with the protein metabolism of the whok 
plant. 

At first it seemed as though this aspect @ 
the root’s activity was an independent fune- 
tion not connected with their absorbing cape 
city. However? with the help of tracer atom 
it was disciosed, that this precisely is the direc 
mechanism of the assimilation of ammonium 
fertilizers from the soil by the roots. 

The application of the tracer method in tk 
field of biology gives ground, to state, that # 
day the old conception that roots play only tk 
modest role of mere transmitters of miner 
substances and water to above-ground orgals 
must be rejected. In the light of new scientific 
data, roots play a leading role in the comple 
transformations of substances which take plat 
in plants. If a leaf is placed without severiif 
it from the plant for a few minutes in a gla 
chamber containing radioactive carbon dioxide 
and illuminated, radioactive sugars and othe 
products of photosynthesis are immediat 
formed in the leaf-tissues. With the help & 
special apparatus, one can follow the directit 
and rate of movement of the assimilated f 
ducts. 

Today many difficult problems of agrotec 
nics are being solved with the help of radi 
active elements and more effective possibil 
ties of applying fertilizers are being opené 
which helps boost farm crop yields. 
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QATISFACTORY control of the rice stem- 
sugar and borer (Schoenobius incertulas Wlk.) has 
y the rok been a problem in all rice-growing countries 


wherever it occurs as a pest. As expressed by 
Narayanan! its control has been one of the 
most baffling problems in Applied Entomology. 

Dichloro-Diphenyl-Trichloro-ethane (DDT) 
and Benzene Hexachloride (BHC).—The ad- 
vent of synthetic organic insecticides opened up 
anew vista in the control of cereal stalk- 
borers. Santhanaraman? carried out trials with 


soil car. 
mn recenty§ DDT, BHC, HETP and Parathion against 
which pro-§ 5S. incertulas in Madras State and found that 


incidence of stem-borer was found to be the 
least in crop treated with BHC 0-1%. It has 
been reported from Japan’ that application of 
DDT emulsion, 0-:05% BHC suspension 
or 1:0%BHC dust is recommended, first appli- 
cation made 3 weeks after seedlings are plant- 
ed and thereafter 3-5 applications at intervals of 
5 days. Padwick* also reports that two applica- 
tions of 1% and 3% Gamma-BHC dusts applied at 
.f 36-45 lb. per acre are quite popular in Japan. 
Matsuo® mentions that 1/800 solution of nico- 
tine sulphate and 0-05% DDT emulsion are 
used against both S. incertulas and Chilo sim- 
plex Butl. in parts of Japan. In Mysore State 
Puttarudriah and Appanna® have found both 
DDT and BHC equally effective and mention 
that the above insecticides have a toxic value 
on the borer larve inside the tissue in young 
plants. Ananthanarayanan et al.7 have found 
01% BHC spray applied twice or thrice at 
proper time is useful. 

Organo-Phosphorus Insecticides—With the 
coming in of organo-phosphorus insecticides 
much attention has been devoted to testing of 
their efficiency against S. incertulas. Iyatomi® 
reported first that 0:05% and 0-1% spray and 
0-1% dust of Folidol E.605 would be completely 
effective against all stages of the rice stem- 
borer larvee. In 1954, it was reported by Israel 
| directio§ and Vedamoorthy® in Cuttack that irrigation of 


ated PIF rice plots with Folidol E.605 would give an al- 
most complete control of S. incertulas incidence. 

agroted@§ Rice crop treated thus is said to appear to 

of radie§ absorb the active ingredient of Folidol E.605 

possibil 
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CHEMICAL CONTROL OF THE RICE STEM-BORER (SCHOENOBIUS 
INCERTULAS WLE.) 


D. V. MURTHY* anp M. Q. KHAN 
Division of Entomology, Dept. of Agriculture, Hyderabad-Dn. 


into their tissues and thus develop resistance 
to stem-borer attack. But, as rightly observed 
by Ananthanarayanan et al.,’ irrigation of rice 
plots with insecticides is not a practicable mea- 
sure of control. Israel and Seshagiri Rao!” 
have also found that female Schcenobius moths 
never lay eggs for 5-6 days in crop treated 
with 0:1% Folidol E.605. In Mysore State 
Puttarudriah and Appanna!! have found that 
3 to 4 sprays of Folidol E.605 at 0-025% syn- 
chronising with the emergence of the moths 
and large-scale egg deposition will give ade- 
quate protection against S. incertulas. Anantha- 
narayan et al.6 also have found that bet- 
ween Folidol E.605 and BHC sprays against 
the rice stem-borer, the former is better. In 
Taiwan!’ it has been found that Folidol E.605 
when applied in dilution of 1/2,000 at 200 gal- 
lons per hectare before the borer larve reach 
third instar is very effective. Of late, accord- 
ing to Ou,!* endrin, diazinon and gusathion are 
also being recommended. Amongst the syste- 
mic insecticides tested against S. incertulas, 
Banerji and Basu!* have reported of prelimi- 
nary trials with “‘Tetrax-1l’ containing technical 
Schradan. Probably because the stem-borer 
incidence was too low it was not possible for 
the authors to determine whether or not the in- 
secticide exercised any appreciable control, but 
the treatments did give rise to a high yield of 
rice largely due to an increase in the number 
of ears per plant. Preliminary field trials car- 
ried out by the authors!* at the Government 
Agricultural Research Station, Rudrur, in 
Andhra Pradesh with “Metasystox” 0-1% have 
shown that even a single application of spray 
at the time of emergence of “Flag-leaf” in rice 
crop is effective against both the adult and 
larval stages of S. incertulas, Folidol E.605 
spray and Endrin 19-5% emulsion spray fol- 
lowing next in order of effectiveness. 
Cyclodiene Insecticides—Endrin is another 
potent insecticide, which has been widely used 
against S. incertulas. Puttarudriah and Appanna® 
mention it equally effective against S. incertu- 
las in young plant along with Folidol E.605, 
Chlorothion and others. Sengupta and Rout!5 
have found in Orissa that a 19-5% emulsion of 
Endrin applied to rice twice at 0-38lb., actual 
Endrin per acre gives good protection against 
the stem-borer but point out that correct tim- 
ing of applications is important, 
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Co-ordinated Trials—Early in 1955, the 
Indian Council of Agricultural Research, New 
Delhi, sanctioned a co-ordinated scheme for the 
study and control of rice stem-borer in the 
States of Hyderabad, Andhra, Madras and West 
Bengal with a common technical programme 
designed to obtain information on rboth the 
fundamental and applied aspects of stem-borer 
problems. Only two insecticides have been in- 
cluded for trials, namely, Parathion and 
Endrin. Trials are still under way but indica- 
tions available show that 0:025% Folidol E.605 
is both economical and effective in West Ben- 
gal and Madras. In Andhra State, Parathion has 
been found superior in monsoon crop while in 
summer season Endrin appears to be more 
effective. Endrin is also said to induce plant 
growth and earliness in flowering. In Hydera- 
bad, both Folidol E.605 and Endrin are found 
to reduce the incidence of borer attack but in 
view of a higher incidence of stem-borer attack 
on the second seasonal crop of paddy, no in- 
secticides tested so far have given indication 
of a satisfactory economical control. 

Some Basic Factors concerning S. incertulas 
Control.—It would certainly bear repetition if 
some basic factors concerning the chemical 
control of S. incertulas is made. 

Timing of insecticidal application is the para- 
mount factor in S. incertulas control. A com- 
prehensive knowledge of broods, periods of 
moth flight, egg deposition, incubation period 
and the time taken for freshly hatched larve 
to bore into the stem in every locality is essen- 
tial. Mention must be made of an interesting 
preliminary contribution made by Kao wen-pin 
et al.1® in China on this aspect of the problem. 
They have reported that in the second crop 
season, the first application of the insecticides 
may be made 7-10 days after the highest period 
of emergence of third generation moth and 
that it is necessary to apply insecticides 2-3 
times in two weeks which could kill 83% or 
more of the freshly hatched larve. Generally 
speaking insecticides should be applied as soon 
as “dead-hearts” in the field exceed 1%. A 
detailed investigation of the above factors 
make application of insecticides not only effec- 
tive and economical but also lifts it above em- 
pirical methods of application. 

Insecticidal applications, with exceptions 
have proved ineffective against the larve after 
they get inside the stem. Work done so far 
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mainly relate to the control of larvze and noi 
on the other stages of the insect pest. As re 
ferred to already, Israel and Seshagiri Raolé 
have shown that female Schcenobius moth never 
lays eggs for 5-6 days in crop treated with 


Folidol E.605. 
further study. 

Application of ovicides in the control of 
S. incertulas is also never properly explored 
DNOC is a good ovicide. Some exploratory 
trials carried out by the authors!* have shown 
that vegetable oil emulsions from sesame and 
groundnut have appreciable ovidical proper- 
ties, when applied to the ova of S. incertulas, 
This line of work also needs study. 

This note may perhaps be concluded with 
the observation that in the control of S. incer- 
tulas Wlk., chemical control to be effective 
should be used in conjunction with other known 
methods of control—particularly ecological 
methods. 


This aspect of control needs 
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THE BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 


IR ALEXANDER FLECK, K.B.E., F.R.S., was 

installed as the President of the Association 

for 1958. In his inaugural address to the Asso- 

ciation he touched upon some of the active 

aspects of science wherein definite progress was 

recorded in 1957, and that similar progress 
might well take place during 1958. He said: 

“1957 is strongly associated in the minds of 
many followers of science with the beginning 
of the International Geophysical Year, and it 
js therefore appropriate that I should refer in 
my opening remarks to the geophysical events 
which have taken place during the last year. 
The advancement of technology has probably 
never been so clearly demonstrated to the whole 
world as when the first artificial Earth Satel- 
lite was successfully launched from Russian 
soil early in October.” 

“This event, closely followed by the launching 
of ‘Sputnik II’, dominates the I.G.Y., and is 
the first experiment of a type which will un- 
doubtedly add to man’s knowledge of space 
much that our atmosphere has prevented us 
from discovering before.” 

“There is one science in which the British 
contribution to the I.G.Y. has been of paramount 
importance during 1957, and that is radio astro- 
nomy. At Jodrell Bank Professor Lovell has 
been obtaining the first results from the larg- 
est steerable pencil-beam type of radio-telescope 
in the world; its adaptability was demonstrat- 
ed by the way in which it was improvised to 
detect echoes from the Russian satellites, which 
it very successfully tracked. Recently it has 
been trained on more distant sources, and its 
use will undoubtedly add much to our know- 
ledge of inter-stellar gas, radio-stars and solar 
flares. In this connection, a special tribute is 
due to the Sun, whose contribution to the 
LG.Y. has been a vastly great output of sun- 
spot activity.” 

“The other notable British achievement in 
radio-astronomical research has been the con- 
struction of the new interferometers at Cam- 
bridge. One of these instruments is intended 
primarily for the study of radio-stars and an- 
other will be used to investigate continuous 
radiation from our Galaxy. By these tech- 
niques, Dr. Ryle hopes to penetrate further into 
the outer reaches of the Universe than ever 
before, and thus to throw more light on one 
of the central controversies of cosmology, whe- 
ther we live in an ‘evolutionary’ or ‘steady- 
state’ Universe.” 


NUCLEAR AND THEORETICAL Puysics 


“It is probably in the field of nuclear and 
theoretical physics that the next most signifi- 
cant advances have been made. The award of 
the Nobel Prize for Physics to Yang and Lee 
has called public attention to the law of con- 
servation of parity, the universality of which 
was disproved early last year at the National 
Bureau of Standards in Washington and at 
Columbia University. Parity is concerned with 
the kinematics of groups of fundamental par- 
ticles, and its conservation in nuclear transfor- 
mations was assumed until rather more than a 
year ago. I merely point to the importance of 
constantly questioning the validity of our be- 
liefs concerning natural phenomena, even when 
they have sufficient respectability to be called 
‘laws’. However, I must tread very delicately 
over these and similar provinces of the spe- 
ialist.” 

“The discovery of the 102nd_ element, 
nobelium, is another announcement made dur- 
ing 1957. It is the first man-made element to 
be discovered in Europe, and it provides an- 
other instance of international teamwork in 
scientific research, for British, Swedish and 
American scientists all participated.” 

“The method of preparation was to bombard 
curium-244 with nuclei of carbon-13, which 
were accelerated in the 225-cm. cyclotron in 
Stockholm. Since the half-life of the resulting 
isotope was only about ten minutes, consider- 
able ingenuity was required to identify it. 
Those of us who are chemists will be particu- 
larly interested in the properties of any more 

“new elements that are discovered, for we may 
soon find ourselves exploring a new period in 
the Periodic Table.” 

“Several significant events have occurred in 
this country during 1957 which relate to the 
production of energy.” 

“Of far-reaching significance is the brief 
announcement that Dr. Thonemann’s team at 
Harwell have apparently succeeded in conduct- 
ing a controlled thermonuclear fusion in their 
quartz torus known as ‘Zeta’ II. This type of 
reaction provides the energy of a hydrogen- 
bomb explosion, and of the Sun, and if it can 
be made self-sustaining in the laboratory, it 
is likely to have a major effect on power pro- 
duction later in this century. The energy put 
into the Harwell apparatus was concentrated by 
electric and magnetic fields so as to produce 
a temperature of the order of 5 million degrees 
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Centigrade, and it has been calculated that a 
ten- to twenty-fold increase would probably 
be required before nuclear fusion would be 
self-sustaining. As conducted, the experiment 
gave detectable quantities of neutrons, which 
are believed to have ’:een formed as a result 
of the fusion of some of the deuterium atoms, 
which the apparatus contained. This is a piece 
of pioneer work, the implications of which we 
can now only see dimly; but in the life-time 
of some of us we may see them face to face.” 


CHEMISTRY 


“In considering the production of energy, I 
should also mention the development of che- 
mical rocket fuels. Here the requirement is a 
stable material which will burn evenly to pro- 
vide a large amount of energy per unit volume 
or weight. Of course, the military implications 
of advances in this field make them more the 
subject of speculation than of informed com- 
ment, but it has been announced that plants 
are being constructed in the U.S. to produce 
boron compounds for this purpose. The boron 
hydrides which, with fluorine, fulfil the re- 
quirements of rocket fuel, are thus gaining im- 
portance for reasons other than their enigmatic 
chemical structure, in which the boron atoms 
appear to be tetravalent instead of trivalent. I¢ 
is a matter for conjecture whether the Sputnik 
rockets were powered by fuel of this sort.” 

“Before leaving the field of inorganic chemis- 
try, I ought allude to the production of syn- 
thetic diamonds by General Electric in America. 
Whilst previous claims to have synthesised dia- 
monds have been made, no large industrial 
undertaking has so successfully devoted research 
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Science 
to the project, nor has the development of ; 
commercial process become so far advanced a 
in 1957.” 

“In other fields of chemistry, developments 
during 1957 have been mainly concerned with 
the continuation of long-term researches, and 
it would b* inappropriate to single out parti- 
cular discov xies from each developing sub- 
ject. One sch research programme is the study 
of nucleotides which is proceeding at Cambridge 
under the direction of Sir Alexander Todd. His 
work has this year been honourably recognised 
by the award to him of the Nobel Prize for 
Chemistry.” 

“Also in the biochemical field, perhaps I may 
be forgiven for alluding to the progress which 
Dr. Brian and Mr. Grove and their colleagues 
have made during the last year within I.C.1 
Theirs is one of the few British teams working 
on the plant growth-promoting substances gib- 
berellic acid and related compounds, These 
materials, hitherto only isolated from a fungus, 
have produced spectacular increases in the 
height and weight of several plants such as 
wheat and peas, as well as inducing premature 
flowering in biennials. Unpublished work in 
the Akers Research Laboratories has culminated 
in the isolation of Gibberellin A,, a derivative 
of gibberellic acid, from runner-bean seeds; 
and since the gibberellins and the auxins have 
been shown to be physiologically interdepend- 
ent, it now appears that there exists in plants 
a hormone balance such as is well known to 
occur in the animal kingdom. Final confirma- 
tion of the chemical structures of these new 
hormones will be awaited with considerable 
interest.” 


CONTROLLED RELEASE OF THERMONUCLEAR ENERGY 


years ago it was discovered 
in the Cavendish Laboratory that nuclei of 
heavy hydrogen speeded up by high voltage 
could join with or fuse together with other 
nuclei of heavy hydrogen to form helium of 
mass three, producing neutrons and energy in 
the process. It is known that processes of this 
kind provide the energy and heat of the stars. 
Our sun has a central temperature of about 15 
million degrees and at this temperature, nuclei 
of light elements can move about so fast that 
fusion reactions can occur, 

It has long been the ambition of scientists to 
produce in the laboratory temperatures so high 
that useful energy can be produced from fusion 
reactors. 

Research work has been in progress for some 
years to investigate the possibility of produc- 


ing energy in a controlled manner from thermo- 
nuclear reactions at Harwell. Two years 
ago design of a large installation for this work 
began and in August 1957 the apparatus which 
is called ZETA (for zero-energy thermonuclear 
assembly) started up. The reaction being 
studied in ZETA is that in which deuterons 
(nuclei of the heavy hydrogen isotope deute- 
rium) collide with one another and fuse to form 
heavier nuclei, releasing energy and some neu- 
trons in the process. For fusion to be possible 
the deuterons must have enough energy to 
overcome the initial electrical forces of repul- 
sion between them; this necessitates heating 
the deuterium gas to temperatures of millions 
of degrees centigrade. The hot gas must be 
kept away from the walls of the container 
otherwise it falls in temperature. 
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The principle adopted in ZETA is to pass a 
large electric current through the deuterium 
gas. This current sets up an electric discharge 
in the gas (analogous to the discharge in a 
neon advertising sign) which heats it and also 
produces an intense magnetic field around the 
column of hot gas. This magnetic field causes 
the discharge to become constricted and hence 
get heated still more. Since it also causes the 
discharge to wriggle about, this field by itself 
is not enough to keep the discharge away from 
the walls. The wriggling has been suppressed 
by applying an additional steady magnetic field 
parallel to the axis of the tube. 

In ZETA the discharge chamber is a ring- 
shaped aluminium tube or torus of 1 metre bore 
and 3 metres mean diameter, containing~deute- 
rium gas at low pressure. The tube is linked 
(ie., encircled over part of its length) by the 
iron core of a large pulse transformer. A ‘cur- 
rent pulse of electricity is passed into the prim- 
ary winding of the transformer from a bank of 
capacitors capable of storing 500,000 joules of 
energy. This pulse in turn induces a very large 
unidirectional pulse of current in the. gas, which 
forms a short-circuited secondary fo> the trans- 
former. Peak currents up to 200,000 amperes 
have been passed through the ionised gas for 
periods up to 5 milliseconds. The current 
pulse is repeated every 10 seconds. Emission 
of neutrons throughout the current pulse is ob- 
served regularly in routine operation of ZETA 
with deuterium ; there are up to 3 million neu- 
trons emitted per pulse. 

The temperature of gas discharges may be 
determined from measurements on the light 
emitted by the gas atoms but measurements of 
this kind in these experiments present problems 
because, at the temperature of the discharge, 
the hot deuterium atoms are completely strip- 
ped of their electrons and therefore do not emit 
a line spectrum. One method of solving this 
problem is to mix with the deuterium a small 
quantity of some heavier gas, such as oxygen 
or nitrogen, the atoms of which are not strip- 
ped of all their electrons under these condi- 
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tions, and to study the spectral lines emitted 
by this impurity; the random motion of the 
high energy impurity atoms which make many 
collisions with the deuterium atoms and so 
reach the same energy causes the spectral lines 
to broaden, owing to the Doppler effect, and 
the amount of broadening is a measure of- the 
ion energy. Many measurements by this method 
have indicated temperatures in the region of 
2 to 5 million degrees centigrade. Whilst tem- 
peratures in this range are required to explain 
the observed rate of neutron production on the 
basis of a thermonuclear process, electric fields 
in the gas arising from instabilities, can also 
accelerate deuterium ions and lead to nuclear 
reactions. Such a process was described by 
Academician Kurchatov in his lecture at Har- 
well in 1956.* Experiments are continuing to 
study the details of the neutrons producing pro- 

In order to obtain a net gain in energy frem 
the reaction it would be necessary to heat 
deuterium gas to temperatures in the region of 
100 million degrees centigrade, and to main- 
tain it at this temperature long enough for the 
nuclear energy released to exceed the energy 
needed to heat the fuel and lost by radiation. 
Lower temperatures would suffice for a 
deuterium-tritium mixture. The high tempera- 
tures achieved in ZETA, and the relatively long 
duration for which the hot gas has been iso- 
lated from the tube walls are the most im- 
portant experimental results obtained so far. 
Whilst, a much longer time (perhaps several 
seconds) is required for a useful power out- 
put, there appears to be no fundamental rea- 
son why these longer times, together with much 
higher temperatures, cannot be achieved. There 
are, however, many major problems still to be 
solved before its practical application can be 
seriously considered and the work must be 
expected to remain in the research stage for 
many years yet. 


* Therefore it is not altogether certain that the ob 
served neutrons come from a thermonuclear reaction. 


A NEW. permanent fire-proofing treatment for 

jute fabric has been developed by the British 
Jute Trade Research Association in its Dundee 
Laboratories. A patent (B.P. 785, 610), has 
been filed by the Association. The process con- 
sists of treating the fabric with a water dis- 
persion containing antimony orthophosphate and 
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FIRE-PROOFING OF JUTE 


‘Fabric treated in this is claimed to be resist- 
ant to flaming cnd to afterglow. It is stressed 
that the fire-proofing is permanent, being re- 
tained even after the treated cloth has been 
weathered outdoors and immersed in sea-water 
for a considerable period. It also improves the 
cloth’s resistance to abrasion. 
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LETTERS TO THE EDITOR 


TEMPERATURE DEPENDENCE OF 
ULTRASONIC ABSORPTION IN*‘MnSO, 
SOLUTION 


TEMPERATURE dependence of ultrasonic absorp- 
tion in CoSO,, MgSO, and NiSO, has been 
studied by Kurtze and Tamm.! The relaxation 
frequency is found to be shifted towards high 
frequency with increase in temperature, the 
amount of maximum absorption remaining un- 
changed. The activation energy as calculated 
by Kurtze and Tamm, from the shift of the 
relaxation frequency in the particular case of 
MgSO, is 6-5K.Cal./mole. Wilson’s results are 
somewhat. higher than this. In NiSO, and 
CoSOQ,, the experimental activation energies 
are 8-6K-:Cal./mole and about 6-0K.Cal./mole 
respectively. Carstensen has also studied the 
shift of the relaxation frequency with tempe- 
rature in MnSO,. The temperatures at which 
he worked are 9-5°C., 18-6°C. and 35°C.: 
In the present investigation, temperature 
dependence of the absorption has been investi- 
gated at -1M in MnSO, solution by the opti- 
cal diffraction method. With the increase in 
temperature the relaxation curve is shifted to 
higher frequencies. Fig. 1 shows the graph 
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a’>x< 106 (excess sound absorption x wave- 
length) vs. frequency at different temperatures. 
The relaxation frequency is given approxi- 
mately by the equation 


1/7 = K, + K, = 


KT -AE/RT 
h e 


where AE represents the activation energy. 
Thus if log (»m/T) is plotted against 1/T, the 
graph is a straight line and the activation 
energy can be calculated from the slope of the 
curve. Plot of log. (»m/T) vs. 1/T is as shown 
in Fig. 2. The activation energy as calculated 
from the slope is 0-8 K.Cal./mole. 
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STUDY ON THF SEPARATION OF 
THORIUM AND URANIUM (VI) BY ION- 
EXCHANGE 


ConsiperInc the importance of thorium as a 


breeding element for the production of fission-- 


able materials for use as nuclear fuels, several 
attempts have been made to separate thorium 
from uranium by different methods. Ion-ex- 
change separation is one of the most important 


methods amongst them. Seaborg and his colla-. 


borators (J. Amer. Chem. Soc., 1954, 76, 1461) 


Studied the adsorption of these elements on 
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cation exchanger. Attempts were made here to 
separate U(VI) and Th(IV) by anion exchange 
in hydrochloric acid medium. During the course 
of the work, it was noticed that Kraus and 
others (J. Amer, Chem. Soc., 1956, 78, 2692) 
in their investigation on the separation of 
U(IV), Th(IV) and Pa indicated the separa- 
tion of Th(IV) and U(VI) in 10N hydrochloric 
acid media. The anion exchange behaviour of 
Th(IV) and U(VI) in hydrochloric acid using 
Amberlite IRA-400 as investigated here is given 
below. 

- Separation of U(VI) and Th(IV) elements 
is based on the observation that U(VI) can be 
adsorbed at high HCl concentrations whereas 
Th(IV) is not adsorbed. For this purpose dif- 
ferent experiments were performed to study 
the adsorption of U(VI) and Th(IV) using 
hydrochloric acid of various concentrations. 
EXPERIMENTAL 

Amberlite IRA-400 resin was used for all ex- 
periments. The column was first regenerated 
by passing 200c.c. of HCl. An artificial mix- 
ture containing nearly equal amounts of U,O, 
and ThO, in hydrochloric acid solution was then 
passed through the column at the rate of 
60 drops/min, Effluent was tested for U(VI) and 
Th(IV). 

Adsorption of U(VI) and Th(IV) in various 
concentrations of hydrochloric acid was first 
studied with 5g. column of Amberlite TRA-400 
resin. Experimental results showed that U(VI) 
shows negligible adsorption below 4N HCl and 
an increase in adsorption with higher concen- 
trations of HCl. At 6N HCl, practically all 
thorium was unadsorbed while 95% uranium 
was adsorbed on the column. 

In order to improve the adsorption of U(VI) 
at 6N HCl concentration, a longer column of 
10g. resin was used. It was observed that on 
10g. column of Amberlite IRA-400 resin, 
U(VI) is all adsorbed at 6N HCl concentra- 
tion while Th(IV) is-not adsorbed. The efflu- 
ent was collected and Th(IV) was estimated 
gravimetrically. The adsorbed U(VI) was then 
recovered by passing 0-5N HCl. Results are 
given below : 

Resin—10 g. Amberlite IRA-400 


Conc. of ThOz U;08 
HCl ad 
g. g- 
4N 0-0358 0-008 060-0262 00-0088 
5N 0-0374 0-0053 -0-0395 0-0054 
6N 0-0426 0-045 
IN 0-0425 0-045 
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From the table it is found that complete 
separation of Th(IV) and U(VI) takes place 
even at an acid concentration as low as 6N 
HCl. 

The authors’ thanks are due to Dr. Jagdish 
Shankar for his keen interest during the course 
of the investigation. 


Chemistry Division, (Mrs.) Kunre. 

Atomic Energy D. SEN. 
Establishment, Trombay, 

Bombay-28, January 2, 1958. 


MEASUREMENT OF ELECTRICAL 
RESISTIVITY BY THE BALLISTIC 
METHOD 


In a recent communication! it was shown that 
the electrical resistivities of conductors could 
be measured by the method of inducing a 
momentary electromotive force in a plane ring 
of the conductor suitably suspended in a homo- 
geneous magnetic field and observing the re- 
sultant ballistic throw. In this technique the 
specimen is suspended from a torsion fibre in 
a horizontal field such that the plane of the 
ring which is vertical, makes an angle of 45° 
with the field. If the field is switched off in 
an interval of time very small compared with 
the time period of the suspension, the ballistic 
throw @, is given by 


aA*.T.H? 


in which H is the magnetic field, I the moment 
of inertia of the suspension, T its time period 
and A the mean area of the ring, a the area 
of its cross-section, | its circumference and p 
the resistivity of the material. 

This method has now been extended for spe- 
cimens in the form of thin circular discs, since 
they can be made with greater ease. A disc is 
here considered to be composed of a large num- 
ber of concentric rings; the integrated ballis- 
tic throw @, is then given by 
&é.R*.T.H? 

6, “Wt; (2) 
where 3 is the thickness of the disc and R its 
radius. 

The relations (1) and (2) have been used 
to measure the resistivities of different metals. 
In these measurements the iron-core elctromag- 
net, used in the earlier experiments, was re- 
placed by a coreless electromagnet having fp 
relatively smaller decay-time for the field. 

The mean value of p at room temperature, 
1-765 x 10-* ohms cm., obtained from measure- 
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ments 6n nine discs made from a particular 
sample of copper, is found to be in good agree- 
ment with the value, 1-761 10% ohm cm., 
obtained from four rings made out of the same 
sample of copper. All these specimens were 
annealed before measurements. The results ob- 
tained with specimens of other metals are also 
satisfactory. 

It is observed that the reproducibility of the 
results is of the order of one per cent. 
National Physical K. G. RAMANATHAN. 

Lab. of India, J. S. DILLON. 

New Delhi-12, K. D. Bavesa. 
January 3, 1958. 


1. Ramanathan, K. G. and Dhillon, J. S., /. Sci. 
Industr. Res., 1956, ISB, No. 5, pp. 213-16. 


ZIRCOYS FROM GRANITES OF 
MYSORE 


Zircons from typical coarse-grained granites of 
Nandi, Chamundi, Banavar, Holalkere and 
Closepet are studied to bring out similarities, 
if any, in them. They are classified according 
to colour, habit, elongation and size. Majority 
of them have simple terminations and are nor- 
mal-prismatic, colourless to brown with per- 
sistent zoning. The elongation ratio, in zircons, 
lie between 2 and 3. The size of zircons, in 


Original Reduced to %. 
Nos, : 1-2 Nandi Granite (No. 2. Zoned) 
3 Chamandi Granite 

4-6 Banavar Granite (Io. 6. Zoned) 

7-8 Holalkere Granite (No. 7. Zoned) 

9-10 Closepet Grauite 
majority of crystals measured, indicate a uni- 
form length of -02mm. and breadth of -0i mm. 
The. following table illustrates the elongation 
and size frequency of zircons in different gra- 
“nites... 
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Current 
Sctence 
Size 
__ Elongation Ratio L B 
No. of 
Granites zircons Maxima Max. 
measured 1 2 Sand -02mm. -01 mm 
more % 
Nandi 65 2 27 36 55 50 
Closepet 70 4 29 37 57 78 
Holalkere 22 a 8 54 50 
Banavar 16 2 wt 0 70 65 
0 oll 5 75 60 


Chamundi 16 

The similarity in habit, colour and size of 
zircons suggests a uniformity in granites. Be- 
sides the elongation, range in size and zoning 
in some zircons are characteristic of igneous 
granites. 

The uniformity of character noticed from 
the zircons of granites from different parts of 
Mysore suggest that the granitic bodies may 
be of common igneous origin. The similarity of 
character would not have been so persistent if 
the granites were due to transformation of some 
other rocks. 

A detailed paper on study of zircons and 
the modal analyses of granites from Mysore 
State will appear elsewhere. 

The author is greatly indebted to Prof. M. R. 
Srinivasa. Rao, Professor of Geology, Central 
College, Bangalore, for suggesting the problem 
and for guidance throughout the preparation of 
this work. 
Dept. of Geology, 
Central College, 
Bangalore, December 11, 1957. 


A. AcHuTa Rao. 


1. Arie Poldervaart, Amer. Jour. Sci., 1956, 254 (9). 
2. —, /tid., 1955, 253 (8). 

3. Johannsen, Manual of Petrographic Methods, 1918. 
4. Michael, Wyatt, Amer. Mineralogist, 1954, 39, 983. 
5. Milner, H. B., Sedimentary Petrography, 1953. 


A LEAF-SPOT DISEASE OF ECHINO- 
CHLOA COLONUM LINK DUE TO 
PIRICULARIA SPECIES 


Durinc the month of July 1957, the plants of 
Echinochloa colonum Link. were found to be 
affected with leaf-spot disease, for the first time 
at Indore. The above host grows as a weed 
and is commonly observed growing along with 
paddy crop. Heavy infection was observed on 
the plants in the lowlying waterlogged parts of 
the field. Isolations from the infection spots 
yielded a species of Piricularia. Review of lite- 
rature reveals that Piricularia has not been re- 
ported on Echinochloa colonum Link. 

The infection spots first appear as a small 
circular, greenish water-soaked spots. If the 
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humid atmospheric condition continues, these 
spots enlarge in size and coalesce. With age 
the centre of the spot becomes straw in colour 
with dark brown margin around. The leaf- 
tissue rots in the middle and gets torn. The 
spots are circular to elliptical and measure from 
imm. to 6mm. in diameter. The fruiting bodies 
are formed mostly on the lower surface of the 
spot which gives the spot grey appearance. 

Microscopic examination of the infection spot 
revealed the intercellular mycelium. The coni- 
diophores are pale yellowish-brown in colour, 
septate and bear conidia at the tip. Mature 
conidia are hyaline to very pale olivaceous, 
pyriform, two-septate with small hilum at the 
base indicating the point of attachment. Mature 
conidia measure 16-74 to 27-904 x 7-44 to 
11:16“ with a mean of 21-30“ x 9-28z. 

Work regarding identification of species is in 
progress. 

Thanks are due to Shri M. B. Raizada, Officer- 
in-charge Botany Branch, Forest Research Insti- 
tute, Dehra Dun, for identifying the host. 
Dept. of Plant Pathology, O. P. SHARMA. 


Inst. of Plant Industry, J. L. Mera. 
Indore, M.P., December 2, 1957. 


A NOTE ON THE SPECIFIC HEAT OF 
wooD 


THE specific heat of wood is an important pro- 
perty. Along with conductivity and density it 
regulates the rate of temperature change when 
wood is heated or cooled. The high specific 
heat of wood combined with its low thermal 
conductivity enables it to be used for handles 
of heated apparatus, match sticks, etc. The 
specific heat of wood has been investigated by 
Volbehr (1896), Dunlap (1912), Koljo (1950) 
and Geiger (1942). While Dunlap and Koljo 
used the Bunsen ice calorimeter, Geiger used 
an unsteady cooling method. The specific heat 
of poor conductors has been measured by Mar- 
ley (1933) by a cooling method. As this method 
appeared elegant a few trials were made on 
Indian woods by this method. The results of 
these preliminary experiments are recorded in 
this note. 

For these experiments a thermosflask of 
dimensions given by Marley was used. For 
measuring temperatures a thermistor with a 
Wheatstone bridge was employed. The results 
of the experiments are given in Table I. 

While there is reasonable agreement in the 
values for glycerine, benzene and aniline with 


those of. other investigators, with wood it is 


not so. In. the case of timbers, not only our 


batters to the Eilitor 


Specific heat of wood and other materials 


Material Sp. heat Authors 
Glycerine 0-596 
Benzene 0-397 
0-417 Marley 
0-3958 Fergusson 
Aniline 0-499 
0-495 Fergusson 
Sodium chloride 0-244 
0-209 Marley 
Shellac 0-381 
0-36 -0-41 Bhattacharya 
Charcoal 0-293 
co 0-277 Marley 
Cork 0-512 
Erythrina bark 0-455 
Mangifera indica (wood) 0+380 
Cedrela toona 0-407 
Calophylium sp.  ,, 0+398 
Canarium sp. te 0-312 
Zanthoxylum rhetsa ,, 0-332 
Bauhinia lawii 0-413 
Cullenia excelsa 0+310 
Hardwickia pinnata ,, 0+334 
Pterocarpus dalbergioides 0-350 
(wood) 
American timbers 0-287 at 18° C. Dunlap 
German timbers Q-259 at 0° C; Volbehr, 
Swedish timbers 0-260 at 0° C, Koljo 


values are higher than those reported by Dun- 
lap (1912) and Koljo, but also vary somewhat 
with species. Our values are closer to those 
of Geiger (1942) determined by a cooling 
method. Dunlap (loc. cit.) states that if the 
specimens are heated or steamed, higher values 
are obtained. Our specimens had been oven- 
dried several times. In order to see whether 
the higher values are due to this cause or are 
inherent with Indian species or other experi- 
mental causes only detailed experiments can 
Composite Wood Branch, D. NaRayANAMURTI. 
Forest Res. Institute, N. C. JAIN. 


‘Dehra Dun, December 2, 1957. 
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3. Pergurese, Alt Allan and Miller, J. T., Proc. Phys. Soc., 
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4. Geiger, F., ols und Workstof, 1942, 5, 


5. B., Fors. Wiss. Central ©, os. 
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CYTOLOGICAL STUDIES ON 
SPERMATOGENESIS OF 
EYPREPOCNEMIS Sp. 


To understand the interrelationship of the 
local representatives of Indian grasshoppers, a 
series of cytological investigations Kas been 
undertaken. The present communication con- 
tains a preliminary account of the studies on 
meiotic chromosomes of the species, Eyprepoc- 
nemis sp., belonging to the subfamily Catan; 
topine of the family Acridide. 

The specimens were collected from different 
places of Patna town during the months of 
May to July 1957. Some of the testes were 
fixed in Sanfelice’s fluid and paraffin blocks 
were prepared in the usual way. Sections were 
stained in crystal violet and also according to 
Feulgen’s method. Some aceto-orcein squash 
preparations of testes were made. Living mate- 
rial was also examined under the phase-con- 
trast microscope, 


crograph of a spermatogonium at meta- 
phase showing fal complement Polar view, 
x2 


Fic. 2. Photomicrograph of a spermatocyte at dia- 
kinesis showing two supérnamaries, x 2,000. 

' Fic. 3. Same as Fig. 2. At anaphase I showing two 
supernumaries, x 2,000. 

FiG. 4. Photomicrograph of a bridge during anaphase I 
in a living spermatocyte, x 2,000. 

Fic. 5. Photomicrograph of a dicentric bridge and a 
fragment. Feulgen’s method, x 2,000. 

FiG. 6. Photomicrograph of the same as 5 
in a different spermatocyte, x 2,000. 

FiG. 7. Photomicrograph of a secondary sparmatceyte 
at metaphase II, x 
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The spermatogonial metaphase plates of dif- 
ferent incividuals were examined and _ the 
chromosome n'imber was found to be 2xq'= 15, 


were acrocentric. No heteropycnosis was ob- 
served at any stage of spermatogonial mitosis, 


vesicular regions, presumably 
nucleoli, each attached to a delicate chromo- 
somal thread. The chromomeres were distinct, 
bead-like, deeply stained structures, strewn on 
the chromosomal threads. From zygotene on- 
wards, there were seven bivalents, one uni- 
valent (X-chromosome) and one or two small 
unpaired chromosomes in each cell. These extra 
chromosomes, however, were absent from some 
spermatocytes. These seemed to be the super- 
numaries. 

A few bivalents, one in each cell, during 
pachytene appeared to have a loop which seem- 
ed to prevent a small portion of one partner 
from pairing with the other bead per bead. 
Fine hair-like projections from the sides of 
chromomeres distinguished the outlines of 
pachytene bivalents. The X-chromosome was 
still more condensed than the autosomes, 
Nucleolar vesicles disappeared at this stage. 

At diplotene, bivalents began separating which 
Tesulted in random development of chiasmata. 
The hair-like projections of bivalents became 
more distinct due to higher condensation, and 
chromomeres somewhat more thicker almost 
losing their separate identity. At diakinesis, 
the bivalents were much shorter and have 
characteristic configuration. The hair-like pro- 
jections were almost obliterated. Metaphase I 
was as usual. But during anaphase I, there was 
a dicentric bridge formation in a number of 
cells, fixed as well as living, of three indivi- 
duals. In some cells, a fragment or an acentric 
small chromosome was seen on the equatorial 
plane, near about the bridge. 

These facts indicate that the individuals con- 
cerned had a paracentric inversion in the 
heterozygous condition in their chromosome 
complement (White, 1954). After telophase, 
the secondary spermatocytes underwent the 
second meiotic division passing through a very 
brief interkinetic stage, when chromosomes un- 
coiled to a certain extent. In a considerable 
number of cells, the second metaphase chromo- 
somes show a remarkable abnormality in being 
joined together to form a chain or network. 
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Some metaphase plates had one or two extra 
See: chromosomes of small size. All chromosomes 
- Throughout the leptotene and zygotene stages 
Baa of meiotic prophase I, the X-chromosome re- 
re mained highly condensed and positively hetero- 
¥ chromatic. There were two positively hetero- 
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In summarising these preliminary findings, it 
may be pointed out that another species of this 
genus, E. alacris, was studied by Manna (1954) 
and its chromosome number was found to be 
2x j'=23. The present species differ from 
E. alacris in having fifteen and one or two 
supernumeraries in its caryotype. Moreover the 
above stucies provide evidence of the presence 
of a paracentric inversion in this species. No 
evidence of syndiploidy or endopolyploidy was 
found in any individual examined. 

The author is indebted to Dr. Suresh Keshava, 
Head of the Department of Zoology, Patna Uni- 
versity, for the laboratory facilities. Sincere 
thanks are due to the Director, Division of 
Entomology, Indian Agricultural Institute, New 
Delhi, for identifying the specimens, and to 
Mr. J. N. Verma, Artist-Photographer, for tak- 
ing the photomicrographs. 

Dept. of Zoology, | NIRMALA CHATTERJEE. 
Patna-5, November 15, 1957. 


1, Darlington, C.D., Recent Advances in Cytology, 
London, 1937. 

2. Manna, G. K., Proc. Zool. Soc., 1954, 7, 39-58. 

3. White, M. J.D., Animal Cytology and Evolution, 
2nd ed., Cambridge, 1954. 


SALINITY TOLERANCE OF ETROPLUS 
MACULATUS (BLOCK) 


From the evolutionary point of view, the his- 
tory of fishes shows a migration from the 
fresh-water to the marine environment. But, 
while several of the estuarine fishes can with- 
stand transfer to very dilute sea-water or nor- 
mal 100% sea-water, few truly fresh-water 
fishes could do so. 

Etroplus maculatus is a common fresh-water 
fish occurring in large numbers in most fresh- 
water ponds and tanks in and around Tirupati 
in Chittoor District. During the course of a 


temperature, it was found that . E. maculatus 
could withstand direct transfer from 
water to sea-water diluted to 5%, salinity. 
prompted us to attempt to acclimatize the 


normal sea-water with tap-water. (1) Salinity 
5%; (2) 10%; (3) 163%; (4) 24%3 
(5) normal sea-water of salinity 32-6 %.. 

from a medium of one salinity to the next 
without any apparent ill-effects. Batches of 


Letters to the Editor 


99 


four individuals at a time were acclimatized to 


through the media described above, remaining 
two days in each intermediate salinity, before 
being transferred to the next higher salinity. 
Thus, for example, a fish taken from fresh- 
water will be directly transferred to 5 %, salin- 
ity where it will remain for two days before 
being transferred to 10%, salinity and so on 
till it finally arrives in normal sea-water of 
salinity 32-6 %,.. Only in one case an attempt 
was made to adapt the fish to a medium of 
salinity higher than normal sea-water. This 
was done’by allowing the sea-water in which 
the fish were living, to evaporate gradually 
over a period of days. But when the salinity 
reached a value of 37%, the fish died. Through- 
out the course of these experiments the tem- 
perature of the water varied between 25° C. and 
27°C. 

A detailed account, including a description 
of the osmotic changes in the blood of the fish, 
will be published elsewhere. 

KANDULA PAMPAPATHI Rao. 
Dept. of Zoology, 
Sri Venkateswara University, 
Tirupati, December 3, 1957. 


STUDIES IN THE ENTOMOGENOUS 
FUNGUS, METARRHIZIUM ANISOPLIAE 
(METSCH.) SOROK. 


THE reported occurrence by Kamat et al.! 
(1952), of the muscardine green fungus, 
Metarrhizium anisoplie (Metsch.) Sorok: on 
Pyrilla sp. in sugarcane in Bombay has opened 
up a fascinating and probably an. effective field. 
for biological control of the pest. Unfortunately 
failure in certain seasons of this fungus to con- 
trol the pest effectively under field conditions, 
has often evoked considerable doubts regard- 
ing its true pathogenic nature. A thorough in- 


the fungus with special reference to its utiliza- 
made excellent growth and 


pods, carrot, oat, P.D.A., malt-agar, Cohn’s and 
nutrient media, medium on corn meal, 
potato, Richards’, Coon’s and Czapek’s 
and scanty on steamed wheat, Knop’s 
's media. On P.D.A. sporulation in- 
th increase in potato concentrate 
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For the purpose of inoculation experiments, 
the insects were reared from egg-masses in 
insect-proof, well-ventilated cases. They were 
then omnre at different stages of growth, with 


“A. Penicilliate conidiophore. B. Conidia. 

C. Chlamydospores * Dy Growth of the 

: fungus (/) on ventral side of the insect abdomen. 
a heavy spore suspension of the fungus by an 
atomizer. The results obtained are presented in 
Table I. 

TaBLe I 
Parasitism of Metarrhizium anisovlie (Metsch.) 
Sorok. on Pyrilla sp. 


Stages of insects Percentage mortality 


inoculated } 2 3 4 5 
Adults 92 98 95 
Nymphs + 9 9 9 92 90 


N.B.—The figures are based on 10 trials involving 
1,400 adults, 375 Nymphs and equal number of egg-masses. 
Mortality was counted at the end of seven to ten days. 

hese results established, beyond doubt, the 
parasitism of this fungus on Pyrilla sp. at 
various stages of growth under laboratory con- 
ditions.. The inoculated eggs remained non- 
parasitised and hatched out normally. 

“fhe fungus was~ invariably found to grow 
over ‘the ventral as well as dorsal sides of the 
abdomen along the furrows of the abdominal 
segments-from*the joints of legs and around 
the neck: -The chitinous and horny parts of the 
insect “body were impervious to the fungus 
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A MARKER GENE FOR RED GRAM 
(CAJANUS CAJAN, MILLSP.) 


A NEw character that may also have high 
economic potential has been observed in red 
gram (Cajanus cajan, Millsp.). Red gram has 
trifoliate: leaves with the three leaflets being 
almost similar in shape and size. The leaflets 
are oblong lanceolate, tapering towards the 
base and the tip, and it is a constant charac- 
ter. Mutations for obcordate? and tiny! leaf- 
lets have already been recorded. 

The new character described below was met 
with in a sample collected from Kurivikulam 
in Tirunelveli District. The leaflets of this plant 
are oblong with obovate apex and obtuse base. 
The leaflets are shorter and broader than the 
normal. The leaf from the base of the pulvinus 
to the apex measures slightly less than the 
normal. The new character is termed as oblong 
obovate and is different from the round leaflets 
reported by Pandya et al. 

The important difference in the characters of 
the two types are presented in the following 
table and photographs are presented in Fig. 1. 


Fic. 1A. _Red gram 
leaves. Inset —A single leaf leaf. 


Fic. 1 B. Red gram plant (New type) with oblong” 
obovate leaves. Inset—A single leaf. 


The leaf measurements were ascertained 
from 10 _Tandom observations. The differences 
between -the indices of ‘the leaflets (length/ 
breadth) and the entire leaf length (from pul- 
vinus to apex) were statistically significant. 
The variant plant was found to breed true and 
it is proposed to pursue the inheritance of the 
character when further detailed cheeryations 
wiif Be made. - 

But for these differences, 
similar to- the normal. Leaflets with obovate 
‘and tapering bages are not 


with oblong lanceolate 
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TABLE I 
Measurements of plants (in cm.) 

A. With lanceolate leaflets B. With obovate-oblong leaftets 

1 Plant height | 135 
2 Thickness of main stem oo eZ 1-5 
3 Number of branches Nos. coe 7 
4 Le gth of leaf from pulvinus 10-03+0-244 8-72+0-216 

to apex 
6 Leaftets: 

I Il Ill I II III 
(a) Length 6-46 5+35 5-13 5-51 5-05 4:5 
Breadth 2-31 2-11 2-12 2-85 2-56 2-4 
2-5640-272 2-8040-175 2-44+0-083 1-7740-139 1-9440-151 2-05240-114 


the subfamily Papilionacea to which red gram 
belongs. But such leaflets have not so far been 
met with in the cultivated varieties of red 
gram. The occurrence of this type may pos- 
sibly be an expression of atavism. This charac- 
ter seems to be associated with the desirable 
trait of vigour and there is a possibility of its 
being used as marker gene for improved strains. 
Thanks are due to Sri. B. W. X. Ponnayya, 
Millets and Pulses Specialist, for giving neces- 
sary assistance in presenting this note. 
Agric. Res. Station, K. DIVAKARAN. 
Kovilpatti, G. RAMABHADRAN. 
July 22, 1957. 


1. Pandya, P. S., Patel, J. and Choudhary, B. B., Poona 
Agricultural Ci college Magazine, 1954, 45, 16. 
2. Singh, D. W., Bhansali, R. K. and Mital, S. P., 
ind. J. Agri. Sci., 1942, 12, 779-84. 


VARIATIONS IN THE HAPLOID 
CHROMOSOME NUMBER OF 
CORCHORUS SIDOIDES F. MUELL 
(FAMILY: TILIACEAE) 


Corchorus sidoides F. Muell is a native of Aus- 
tralia and grows in a wild condition. The hap- 
lid chromosome number in this species is 
teported here for the first time to be seven 
(Fig. 1). In addition to the normal number (7), 


3 


rvations Fic. 1. Late diakinesis showing normal seven chromo- 
somes, X 2,100. 
type is FIG, 2. Late diakinesis showing six 
x 
obovate iric, 3. Diakinesis showing eight chromosomes, 
x 2100, 


six (Fig. 2), and eight (Fig. 3), have also been 
noted. Diploid number is found to be 14. 

Hypo- and hyperploidy have been first re- 
corded in Corchorus olitorius and C. capsularis 
(the cultivated jute species) by Datta (1952a 
& b), and subsequently by Rao and Datta (1953) 
in C. fascicularis and by Sarma and Datta 
(1953), in a variety of C. capsularis. Datta 
(unpublished) also noted this phenomenon in 
C. trilocularis and its variant, C. tridens and 
C. @stuans. Additional observations are now 
made in this species supporting Datta’s conten- 
tion regarding hypo- and hyperploidy in this 
genus. 

Further details will form the subject-matter 
of a separate paper. 

In the end, I wish to record my indebtedness 
to Mr. R. M. Datta, Post-Graduate Lecturer in 
Agriculture, Calcutta University, for his guid- 
ance in this investigation and also for the seeds 
of this species, which were cbtained by him 
from Dr. W. Hartley, Principal Plant Introduc- 
tion Officer, Commonwealth Scientific and 
Industrial Research Organization (Division of 
Plant Industry), Canberra City, Australia. Our 
thanks are due to him. 


Dept. of Agric., LALL Basak. 
Calcutta University, 

35, Ballyganj Circular Road, 

Calcutta-19, October 18, 1957. 


1, Datta, R. M., “‘ Meiosis in Corchorus capsularis 
Linn,, ” Se. and Cult., 1952 a, 17, 523. 

2. —, “ Irregular meiosis in Corchorus olitorius Linn.,” 
Jbid., 1952 5, 18, 149, 

3. Rao, N.S. and Datta, R. M., ‘‘ Chromosomes in 
the genus Corchorus,” Nature, 1953, 171, 754. 

4. Sarma, M, S. and Datta, R. M., “ Complex chromo- 
some mosaics and variable microsporocytes in 
Corchorus capsularis Linn.,”” Sc. and Cult,, 1953, 
19, 202-03, 
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THE EFFECT OF THYROXINE ON 
PHOSPHATASE, ASCORBIC ACID AND 
TOCOPHEROL CONTENT IN THE: 
BLOOD AND MILK OF THE COW AND 

THE BUFFALO 


Tue interactions between thyroxine*and cer- 
tain fat and water-soluble vitamins have been 
studied both in man and animals. These 
studies are more comprehensive in case of 
carotene and vitamin A metabolism (Good- 
win?; Owen*) than in case of other vitamins. 
Previously the metabolism’ of carotene and 
vitamin A as affected by DL-thyroxine was 
studied in lactating cows and goats (Chanda, 
Clapham, McNaught and Owen‘; Chanda and 
Owen5).. More recently Chanda® reported the 
effect of L-thyroxine on carotene and vitamin A 
metabolism in the cow and the chick. Whilst 
some studies have been made regarding the 
relation between thyroxine and ascorbic acid 
metabolism (Blaxter, Reineke, Crampton and 


Petersen?; Kon and Henry’), the effect of thy- 


roxine on the metabolism of tocopherol re- 
ceived but little attention. . 

The present corhmunication deals with the 
effect of thyroxine on the metabolism of ascor- 
bic acid and tocopherol in the cow and the 
buffalo. As the changes in the milk and blood 
phosphatase resembled the changes in the two 
vitamins, the results of the enzyme are also 

Two experiments were carried out; first, on 
six Hariana cows and the second on six Mur- 
rah buffaloes. Each experiment was divided 
into 3 main periods of 4 weeks each. The 
hormone treatment was given in period 2, 
whilst periods 1 and 3 acted as control and 
recovery periods respectively. 

All the experimental animals were in mid- 
lactation when the experiment started. They 
were diviced into three groups, each group con- 
sisting of two animals. Two pairs in case of 
each experiment were given the hormone treat- 
ment, while the third pair in each case acted 
as controls. All the animals received identical 
feed and management throughout the duration 
of the experiment. 

The hormone (L- or DL-thyroxine) was 
given either orally or parenterally. In making 
the doses comparable it was assumed that 
oral: parenteral ratio is 16:1, and that the 
ratio of L-thyroxine : DL-thyroxine activity is 
2:1. On this basis a treated. animal was given 
a Gaily dose of 5mg. L-thyroxine or 10 mg. 
DL-thyroxine parenterally. The corresponding 
oral dose was 80mg. L-thyroxine or 160mg. 
DL-thyroxine. As all the animals exhibited 


‘of brevity only typical results of one cow an 


more or less identical responses, for the sake 


one buffalo treated with L-thyroxine orally a 
discussed in the present communication. 

Milk samples from individual animals wer 
analysed on alternate days throughout the ex- 
periment whilst blood samples were analysed 
twice during each period. Tocopherol wa 
separated from the unsaponifiable residue of 
lipid extracts by adsorption chromatography o 
alkaline alumina with a slight modification of 
the method cescribed by Edisbury, Gillow ani 
Taylor® ; the final colorimetric estimation was 
made in ethanol by the method of Emmerie ani 
Engel.!® Ascorbic acid and dehydroascorbic 
acid were estimated by the osazone reaction of 
Roe and Kuether.!! Phosphatase was estimated 
by the method described by Chanda and Owen.” 
All extinction measurements were made in 2 
‘Hilger New Biochem Absorptiometer using th 
appropriate filter. 

Ascorbic Acid.—In the milk of both the cow 
and the buffalo, ascorbic acid was present in 
the reduced form only, somewhat more ascor- 
bic acid being present in cow milk than in 
buffalo milk (Table I). In the blood serum, on 
the other hand, both ascorbic acid and dehydro- 
ascorbic acid were present. Whilst there was 
little difference between the ascorbic acid con- 
tent of cow and buffalo blood serum, the amount 
and proportion of dehydroascorbic acid were 
greater in the~buffalo serum than in the cow 
serum. 

Thyroxine treatment caused decreases in 
ascorbic acid content of both serum and milk, 
whilst the amount of dehydroascorbic acid in 
the: blood serum showed marked increases in 
both the cow and the buffalo. The change in 
the dehydroascorbic acid of the serum due 1 
hormone treatment was so large that the ‘total 
ascorbic acid (ascorbic acid plus dehydroascor- 
bic acid) also recorded an increase in spite d 
the decrease in the ascorbic acid (reduced form) 
by the hormone treatment. As a result of these 
changes the ratio of ascorbic : dehydroascorbic 
acid was markedly decreased by the hormone 
treatment (Table I). 

In spite of the greater concentration of de 
hy¢roascorbic acid in the blood serum during 
hormone treatment, there was no evidence o 
its secretion by the mammary gland under the 
influence of thyroxine. The reduction in the 
ascorbic acid content of milk as a result of 
thyroxine treatment is closely correlated with 
the reduction in the serum ascorbic acid: The 
difference between the ascorbic acid content o 
the cow and the buffalo milk may also bk 
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I 
Ascorbic acid, dehydroascorbic acid, tocopherol and phosphatase in blood serum and milk 


Daily Blood serum Milk 
oral 
Animal Period Dehydro- 
of Ascorbic ascortic off Tocopherol Phosphatase 
L-thy- acid (ug./g. lipid) (a.u.)* acid (a.u.)* 
roxine 
(mg./100 ml.) (mg./100 ml.) (ug./g. fat) 
a) (3) 
Cow 1 None 0-62 0-16 3-88 1026 9-2 1-72 27-2 197 - 
2 80mg. 0-48 0-45 1-07 1227 13-2 1-27 20-4 85 
3 None 0-57 0-12 4-75 965 6-7 1-65 30-9 175 - 
Boffalo 1 None 0-55 0-32 1-72 1267 36-7 “1:38... 20-7 85 
2 80mg. 0-46 0-52 0-88 1420 47-6 1-12 16-9 49 
3 None 0-53 0-25 2-12 1215 33-6 1-33 22-5 60 


* Arbitrary units (see Chanda & Owen??), 
attributable to the small difference in the 
serum ascorbic acid of the two species. 

Tocopherol.—The results of tocopherol con- 
tent of milk and blood serum lipids recorded 
in Table I show that in the pre-treatment 
period (Period 1), buffalo milk fat had less 
tocopherol than cow milk fat, whilst the serum 
lipids of the former were richer in tocopherol 
than those of the latter. During the hormone 
treatment, the tocopherol content of blood was 
increased, but that of milk decreased in both 
the species. The changes in the milk and blood 
tocopherol are in sharp contrast to the changes 
in the fat-soluble vitamin A, which was found 
to increase as a result of thyroxine treatment 
in both milk and blood serum,® but these are 
strikingly similar to the changes in the water- 
soluble vitamin C. There appears to be, there- 
fore, a close correlation between ascorbic acid 
and tocopherol in the milk and the blood of 
the two species. 

Phosphatase—DL-thyroxine is known to 
¢ecrease the phosphatase content of cow milk 
(Folley and White!%; Chanda and Owen!2). 
Table I would show that L-thyroxine treatment 
caused decreases in the phosphatase contents of 
cow and buffale milk. It was further observed 
that in both the species the phosphatase con- 
tent of the blood serum was considerably higher 
during hormone treatment than in the control 
period. These changes in the phosphatase are 
similar to the changes in tocopherol and ascor- 
bic acid contents, so that the enzyme was found 
to be correlated with the two vitamins. The 
buffaloes and the cows were in comparable 
stages of lactation when the experiments start- 
ed. It would be seen from Table I that nor- 
mal cow milk is richer in phosphatase than 


buffalo milk, but in the blood serum the re- 
verse is the case. 

It is noteworthy that the changes in the three 
constituents of milk and blood caused by hor- 
mone treatment are invariably of greater 
magnitude in the cow than in the buffalo. It 
was also found that DL-thyroxine gave some- 
what better response than the corresponding 
dose of L-thyroxine, and that the parenterally 
administered hormone was slightly superior to © 
oral treatment when given in the ratio of 1: 16. 

In the control animals which did not receive 
hormone treatment at any time, the changes in 
blood and milk ascorbic acid were negligible. 
Phosphatase recorded some increase in the milk 
and decrease in blood serum. These changes are 
attributable to the advancement in lactation as 
the experiments progressed. Tocopherol content 
of the blood showed a small but significant 
decrease with advancement in lactation, but a 
concomitant change in the milk was not notice- 
able. 

_ I wish to thank Dr. L. C. Sikka for continued 
interest in the work. Mr. J. Sen Gupta collabo- 
rated in certain aspects of the experiments. 
Thanks are also due to Dr. T. F. Macrae of the 
Glaxo Laboratories, Ltd., for a generous gift of 
synthetic L-thyroxine. 

Eastern Regional Animal 

Nutrition Res. Centre, 
Haringhata Farm, 

(Mohanpur) P.O., Dist. Nadia, 
West Bengal, December 4, 1957. 


R. CHANDA, 


1, Drill, V. A., PAysiol. Rev., 1943, 23, 355. 
: 2. Goodwin, T. W., Zhe Comparative Biochemistry of 
Carotencids, Chapman and Hall, London, 1952. 
3. Owen, E. C., J. Dairy Res., 1954, 21, 408. 
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4, Chanda, R., Clapham, H, M., McNaught, M, L, 
and Owen, E. C., Biochem. J., 1951, 50, 95. 
5, — and Owen, E. C., /did., 1952, 51, 404, 
6, Chanda, R., Nature, 1956, 176; 541. 
7. Blaxter, K. L., Reineke, E. P., Crampton, E, W. 
and Petersen, W. E., /. Anim. Sci., 1949, 8, 307. 
8. and Henry, K. M., /. Dairy Res., 1951, 
9, Edisbury, J. R., Gillow, J. and Taylor, R. J., 
Analyst , 1954, 79, 617. 
10. Emmerie, A. and Engel, C., Rec. Trav. Chim. Pays. 
bas, 1938, $7, 1351. 
1l. Roe, J. H. and Kuether,C.A., /. Biol. Chem., 
1943, 147, 399. 
12. Chanda, R, and Owen, E, C., Biochem. /., 1951, 50, 


100. 
13, Folley, S. J. and White, P., Proc. Roy. Soc., 
1936, 120B, 346. 


IN VITRO GROWTH OF OVARIES OF 
LINARIA MAROCCAWA HOOK. 


ALTHOUGH La Rue! was the first to achieve some 
success in growing angiosperm flowers in arti- 
ficial media, it was really Nitsch? who estab- 
lished the in vitro technique on a firm footing 
and showed that the culturing of ovaries under 
controlled conditions was perhaps the best 
means of understanding the physiology of 
fruit. Anataswamy Rau* has recently em- 
ployed this method for studying the effect of 
colchicine on the early development of the em- 
bryo and endosperm in Phlox drummondii. 

The present study deals with the influence of 
some growth substances on the fruit and seed 
development of Linaria maroccana, which is 
grown here as a garden pliant. The ovaries 
were sterilized with 10% calcium hypochlorite 
solution and inoculated in 10ml. of nutrient 
medium whose pH was adjusted between 5-5 
and 6. The cultures were kept in diffused light 
at room temperature (17-21° C.). 

Both pollinated and non-pollinated ovaries 
were tried. The latter did not grow in cultures 
(except producing some callus and roots) even 
with the addition of growth substances (Fig. 7). 
Subsequent study was therefore confined to 
ovaries picked two days after pollination 
(Fig. 1). They responded well to Nitsch’s basic 
medium (Nitsch?) coupled with vitamins 
(White*), although the fruits thus obtained 
were smaller in size than controls in field. Fol- 
lowing this, it was decided to study the effect 
of various growth substances on fruit develop- 
ment. Kinetin (0-1 mg./l. to 1-0 mg./1), in com- 
bination with IAA (5mg./l.), IBA (5mg./1.), 
2, 4-D (2mg./l.) and adenine (5, 10 mg./l.), was 
incorporated in the basic medium. While some 
fruits were slightly larger than those on the 
basic medium, none of them equalled or sur- 
passed the natural size. The optimum average 
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length of the fruit obtained in culture was 
2-3mm. in comparison to 5-0mm. in nature 
(Figs. 2, 4-6). In another set of cultures, the 
addition of yeast extract (0°25%, 0°5% and 
1:0%) gave better fruit growth than all the 
preceding media, with an average length of 
3-2mm. (Fig. 3). The percentage of fruit set- 


Fic. 1. Ovaries, at the stage of inoculation, excised 
two days after pollination, x 1-5. 

FIG, 2. Control fruit iz vivo, 12 days after pollina- 
tion, x 1-5, 

¥F 1G, 3. Fifteen days’ growth of fruit in Nitsch’s basic 
medium + Vitamins (NBV) + yeast extract (0-5%), 
Note callus tissue at the base of the pedicel, x 1-5. 

Fics, 4-5. 22- and 38-day old fruits, cultured in NBV 
+ kinetin (0-1 mg./1.) + IAA (5 mg./I1.), showing forma- 
tion of callus and roots from the pedicel and the base of 
the ovary, x 1-5. 

Fic. 6. A fruit (32-day old) with callus and well 
developed _Toot system grownin a medium comprising 
NBV + kinetin (0-4 mg./1.) + IAA (5 mg./l.), x 1+5. 

FIG. 7. Non-pollinated ovaries (32-day old) cultured 
in NBV + kinetin (0-5 mg./l.) + IBA (5 mg./1.). The 
ovaries failed to grow but callus and roots arose from the 
pedicel part, xX 1-5, 

Fic, 8. Test-tube fruit (27-day old), grown in NBV 
+ kinetin (0-1 mg./l. + [AA (5 mg./l.), showing enor 
mous callus growth from the base of the ovary, x 1+5. 

FIG. 9. Another test-tube frait (marked by an arrow), 
showing excessive root formation in 38 days. The medium 
NBV+kinetin (0-5 mg./!.) + IAA (5 mg/1.), 


ting was also higher in field (90-95%) than in 
cultures (40-80%). Though fruits of fully nor- 
mal size could not be obtained in cultures, 
the general pattern of fruit growth was more 
or less similar. In both cases the maximum 
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size of the fruit was attained 10-12 days after 
pollination, but the maturity of the fruit was 
hastened in artificial culture. Mature 
fruits with black seeds are formed 21-23 days 
after pollination in the field, whereas in cul- 
tures maturity is attained in 15-17 days after 
pollination. The pericarp of the artificial and 
control fruits comprises a similar number of 
cell layers. However, the pericarp of the arti- 
ficial fruits is more translucent and the black 
seeds can be seen through the intact fruit wail. 
This was because of an absence of the usual 
thickening of the cells in the test-tube fruits. 

At the time of inoculation of ovaries, the 
ovules invariably showed the undivided zygote 
and two to six endosperm cells. The develop- 
ment of the embryo and the endosperm pro- 
ceeded similarly in cultured and control fruits, 
but there was a greater deposition of starch 
grains in the endosperm tissue of the former. 
Seeds obtained from in vitro fruits were fully 
viable although they took a slightly longer 
time (66 hours) to germinate as comipared to 
control seeds (48 hours). However, cultured 
fruits always showed a greater proportion of 
aborted ovules. In many cases the ovules deve- 
loped a black seed-coat but were empty inside. 

Callus Formation on Ovaries.—The ovaries 
cultured on the basic medium showed no mor- 
phological changes in the pedicel. However, if 
yeast extract was added to the basic medium, 
a disc-like patch of callus arose from the cut 
end of the pedicel (Fig. 3). Its growth ceased 
after about two weeks and thereafter the cells 
became brownish to blackish in colour. In 
many cultures the basic medium was fortified 
with kinetin in conjunction with IAA, IBA, 
2,4-D or adenine. In every case there was an 
excessive proliferation of the cortical cells from 
the cut portion of the pedicel, resulting in the 
formation of a callus. This was followed by the 
appearance of several small patches of callus all 
along the pedicel and also at the base of the 
ovary. Their rapid growth results in a coales- 
cence of the callus groups, eventually leading 
to a hypertrophy of the whole stalk (Figs. 4, 5). 
Callusing is also common both on the inner and 
outer surfaces of the calyx lobes. In a few 
cases the ovary wall and the base of the style 
showed some localized meristematic activity. 
The callus tissue comprises three types of cells. 
The most common are small actively dividing 
parenchyma cells which often contain starch 
grains. Isolated cells, or more often a group 2f 
them, developed tracheidal thickenings. Lastly, 
some of the parenchyma cells enlarged enor- 
mously and became highly vacuolated. 


Letters to the Editor 105 


Rooting of Ovaries.—In many ovaries, after 
about 18-20 days of growth, root primordia were 
initiated within the callus; only one or at the 
most two of them continued to grow and branch 
profusely (Fig. 6). Root hairs were not con- 
fined to a particular zone but were present 
throughout the entire length of the root 
(Figs. 8, 9). Some of the root branches became 
greatly swollen. This localized growth was 
brought about by the meristematic activity of 
the cortical cells leading to the formation of a 
‘secondary callus’. The ovaries cultured on the 
basic medium, or with yeast extract and kine- 
tin plus adenine combination, failed to give any 
rooting response. Nitsch!.5 too observed root- 
ing from the pedicel of tomato ovaries. He 
considered that during the initiation of roots, 
the growth of the fruit was retarded, but after 
the root system was well established, it helped 
in the maturation of the young fruit. However, 
in Linaria the fruit ripened much before the 
root system was fully developed. 

The use of kinetin in conjunction with some 
growth substances induced excessive callus and 
root formation, without any appreciable effect 
on fruit development. The chief cause of a 
reduced fruit size in test-tube cultures seemed 
to be a lower seed setting. It is hoped that it 
might be possible to get over this difficulty in 
subsequent trials. 

We are greatly indebted to Professor P. 
Maheshwari for his encouragement and useful 
suggestions. Thanks are also due to Mrs. Nir- 
mala Maheshwari for her active co-operation 
in the preparation of this paper. 

Dept. of Botany, R. C. SAcHArR. 
University of Delhi, 
Delhi-8, January 11, 1958. 


1, La Rue, C. D., Bull. Torrey Bt. Cl., 1942, 69, 332. 
2. Nitsch, J. P., American J. Bot., 1951, 38, 566. 
3. Rau, Anataswamy, M., Phytcmorphology, 1952, 
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4. White, P. R., Cultivation of Animal and Plant 
Cells, 1954, London. 

5. J. P., Rept. 138th Internatl. Hort. Congr., 


EMBRYOLOGY OF AERVA 
TOMENTOSA FORSK. 


In the past few years, we consistently noted 
the absence of male flowers in Aerva tomen- 
tosa. For closer study the plants were grown 
in the University Botanic Gardens. The spikes 
were carefully examined after every two or 
three days. Here again, there was no trace of 
male flowers. But the plants continued to pro- 
duce normal viable seeds. It was therefore 
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considered worthwhile to investigate the 
embryology of Aerva in order to understand the 
mechanism .of seed. setting. 

The pistillate flowers have five to eight 
perianth lobes and enclose a monocarpellary 
ovary which is encircled by a ring of eight to 
ten staminodes. The style is short and is cap- 
ped by two to three stigmatic lobes. 

The ovary contains a single basal ovule with 
an exceptionally long funiculus. The bitegmi- 
nal crassinucellar ovule is oriented in an 
anacampylotropous manner. There is a conspi- 
cuous air space in between the two integuments 
towards the chalazal part of the ovule. This 
feature is also shared by other members of 
the Amarantacee (Kajale!). 

One or more archesporial cells differentiate 
in the hypodermal position. Usually only one 
develops (Fig. 1), but occasionally two mega- 
spore mother cells have also been observed. 
Although hundreds of ovules were sectioned, 
there was no indication whatsoever of the for- 
mation of ‘triads’ or tetrads. In all probabi- 
lity normal meiosis does not occur. In most of 
the preparations examined by us the megaspore 
mother cell enlarges, becomes highly vacuolated 
and directly assumes the function of a mega- 
spore (Fig. 2). Thereafter, three nuclear divi- 
sions take place to give rise to an eight-nucleate 
embryo-sac (Figs. 3, 4). The organized embryo- 
sac shows the usual egg apparatus, two polar 
nuclei and three antipodal cells (Fig. 5). The 
synergids are ephemeral and degénerate at an 
early stage. The antipodal cells are persistent 
and occupy a lateral position on account of the 
formation of a chalazal cecum (Fig. 6). Nearly 
20% of the ovules abort because of the de- 
generation of the egg. 

Rarely, the megaspore mother cell forms two 
dyad cells of which the upper degenerates, 
while the lower develops normally up to the 
4-nucleate stage. The final fate of such embryo- 
sacs cannot be stated definitely at the present 
moment. 

No pollen grains were seen on the stigma. 
This corresponds with the absence of male 
plants in the University campus. Acetocarmine 
squashes and longitudinal sections of styles also 
failed to reveal any pollen tubes. This con- 
firms that Aerva tomentosa is an apomict,. and 
that the egg cell is capable of developing par- 
thenogenetically. In order to verify this ex- 
perimentally, we bagged many young female 
spikes with closed buds. In spite of complete 
elimination of any kind of pollen, 80% of the 
ovules showed the initiation and normal deve- 
lopment of the embryo and endosperm (Fig. 8), 
and the seeds matured within four weeks. — 


Letters to the Editor 


[‘Setence 
Science 

The free nuclear endosperm shows large 
irregular nuclei with many nucleoli (Figs. 7, 8). 
Wall formation begins at the globular stage of 
the embryo and proceeds from the apex down- 
wards. The embryo corresponds to the Cheno- 
podiad type (Figs. 9-12). When mature it occu- 
pies the entire cavity of the embryo-sac 
(Fig. 13). 


ce, cecum; dg, degenerating egg apparatus; end, 
endosperm ; 9, perisperm. 

Fic. 1. L.s. upper part of nucellus with megaspore 
mother cell, x 220, 

FIG. 2, Same, showing direct functioning of muther 
cell into a megaspore, x 220. 

FiG. 3. Two-nucleate embryo-sac, x 440. 

Fic. 4. Unorganized eight-nucleate embryo-sac, x 440. 

FIG, 5. M-ture embryo-sac. x 440. 

Fic. 6... Mature embryo-sac with degenerated egg 
apparatus. Note the development of the cxcum in the 
chalazal part of the embryo-sac, x 440. 

FIG. 7. Upper part of embryo-sac with undivided egg 
and two endosperm nuclei, x 220. 

Fic. 8. Whole mount of an upper part of em>ryo-sac 
showing free nuclear endosperm and a proembryo (Dis 
pony from an ovule which grew in the bagged spike), 
x 

FIGS. 9-12. A few stages in the development of the 
embryo, X 340, 

Fic. 13. Ls, mature seed, X 34. 

Both the integuments take part in the for- 
mation of the seed-coat. A part of the nucellus 
persists in the form of perisperm and is richly 
laden with starch grains (Fig. 13). 


BBB 


It 
af 
dur 
tom 
Ms 
abl 
cou 
2 
al 
©) : \ pe 
om 


No. 3 ] 
March 1958 

It may be concluded that the extreme rarity 
of male plants,* the suppression of meiosis 
during megasporogenesis, and the absence of 
pilien tubes in the ovules indicate that Aerva 
tomentosa is an apomict. 

We are greatly indebted to Professor P. 
Maheshwari and Dr. B. M. Johri for their valu- 
able suggestions and keen interest during the 
course of this investigation. 
Dept. of Botany, 

University of Delhi, 
Delhi-8, January 11, 1958. 


R. C. SAcHAR. 
PreM MunrGAI. 


* Only a single specimen bearing male flowers was 
obtained from the Lodi Gardens, New Delhi, 
}l. Kajale. L. B., Proc. Nat. Just. Sci., India, 1940, 
4, 597. 


A NEW SPECIES OF THE GENUS 
PALLISENTIS (ACANTHOCEPHALA) 


A NEW species of the genus Pallisentis has been 
found from a new host, Ophicephalus punctatus 
(Bloch), and a new locality, Allahabad. The 
species has been named P. allahabadii. The 
parasite was found in the alimentary canal and 
body-cavity of about 40% of the fish that were 
examined. From each infected fish, 1 to 8 speci- 
mens of the parasite were collected by me. 
Description of Pallisentis allahabadii n. sp. 
(The measurements given are in millimetres.) 
Holotype—Male: body long, cylindrical, 
curved, much longer than broad 4-465 x 0-304. 
Proboscis 0-104 0-112. Proboscis hooks in 
four circles of 8-10 each. Collar spines 17 cir- 
cles of 8-12 each, placed compactly and mea- 
suring 0-028 each in length. Body spines 25 
circles of 1-11 each, measuring 0-038 each. Their 
number is more in the anterior circles than 
in the posterior ones, the last two circles hav- 
ing only one each. Proboscis sheath 0-513 x 
0114. Lemnisci unequal, longer 1-102 x 0-04, 
smaller 0-817 x 0-038. Genitalia in posterior 


posterior 0-437 x 0-133, touching each other. 
Prostate gland 0-4 0-112 having eight giant 
nuclei. Prostatic reservoir 0-361 x 0-095. 
Prostatic ducts two. Seminal vesicle 0-608 x 
114. Bursa 0-532 x 0-114. 

Paratypes—Body of 2-85-5-7 x 0-285-0-323, 
9 5-795-16-34 x 0-418-0-95. Proboscis 0-1- 


0-288 x @-1-0-342. Proboscis hooks four circles 
of 8-10 each, each hook measuring 0-02-0+1 in 
length, their arrangement alternating radial. 
Collar spines 15-18 circles, of 20-25 each in 2 
and 8-12 each in o’, length 0-028-0-057 each. 
Body spines in ¢ 21-25 circles of 1-12 each, 
in 2 32-36 circles of 1-18 each, length 0-032- 
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half of body. Testes two, anterior 0-475 x 0-114, 


0-064 each. Number of body spines in a circle 
decreases posterioriy, last one or more circles 
having only one or two spines each. Proboscis 
sheath 0-437-1-6 x 0-095-0-48 reaching upto 8th 
to 12th circle of collar spines. Longer lemniscus 
0-57-2°75 x 0-028-0-18, smaller lemniscus 0°418- 
1-805 x 0-028-0-064. Testes anterior 0-247- 
0-475 x 0-114-0-128, posterior 0-342-0°437 x 
0-128-0-133. Prostate gland 0-323-0-57 x0°98- 
0-171, having 8-16 giant nuclei. Pear-shaped 
prostatic reservoir 0-228-0-456 x 0-064-0-18. 
Prostatic ducts two. Semiinal vesicle 0:34-0-9 x 
0-08-0-133. Bursa 0-342-0-665 x 0°114-0°176. 
In 9s ovary bursts very early and the body 
cavity filled with eggs and embryos measuring 
0-02-0-072 x 0-012-0-028. 

Important Characters of Pallisentis allaha- 
badii.—Collar spines 15-18 circles, of 20-25 each 
in @ and 8-12 each in o. Body spines in 
o 21-25 circles of 1-12 each, in 2 32-36 cir- 
cles of 1-18 each. Number of body spines per 
circle gradually decreases posteriorly. Lem- 
nisci unequal. Females always more than 
males. Sexual dimorphism in: body spines, 
collar spines, and body size. Prostate gland of 
8-16 nuclei. Parasite found in host’s body cavity 
also. 

P. allahabadii differs from P. umbellatus® 
chiefly in proboscis hooks, collar spines, body 
spines, length of proboscis sheath, body size 
and proboscis size; from P. nagpurensis'? 
chiefly in collar spines, body spines, lemnisci, 
and the sizes of body, proboscis, proboscis 
sheath, testes, prostate gland and bursa; from 
P. nandai® chiefly in collar spines, body spines, 
lemnisci, body nuclei, prostate gland nuclei, and 
the sizes of body, proboscis, proboscis hooks, 
proboscis sheath, testes, prostate gland, prosta- 
tic’ reservoir, bursa, and seminal vesicle; and 
from P. colisai* chiefly in proboscis hooks, col- 
lar spines, body spines, lemnisci and the sizes 
of body, proboscis, proboscis sheath, testes, 
prostate gland, prostatic reservoir, bursa and 
seminal vesicle. 

The new species is being dealt with in detail 
in a full length paper to be published else- 
where. 
Dept. of Zoology, 
University. of Allahabad, 
December. 20, 1957. 


S. C. AGARWAL. 


1, Bhalerao,G. D., Ann. Mag. Nat. Hist., 1931, 
7 (10), 569-73. 

2. Datta, M. N. and Poddar, T. N., Rec. Jud. Mus, 
1935, 37, 231-36. 

3. Sarkar, H. L., Proc. Zool. Soc. Bengal, 1953, 6, 
139-47. 


4. Rec, 1nd. Mus., 1954, 52, 349-62. 


_ 5. Van Cleave, H. J., Parasitol., 1928, 20, 1-9. 
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REVIEWS 


Advances in Nuclear Engineering, Vol. I. Co- 
ordinating Editors: John R. i and 
Bruce R. Prentice. (Pergamon Press), 1957. 
Pp. vii+ 523. Price £ 7-7-0. 

The proceedings of the Second Nuclear Engi- 
neering and Science Congress, held at Philadel- 
phia in March 1957, are being published in, 
three volumes by Pergamon Press as a part of 
its publication programme in the nuclear field. 
Advances in Nuclear Engineering include 134 
papers with available discussion and the mat- 
ter under review comprising of 67 papers forms 
Volume I of the series. 

Atomic energy for peaceful purposes had its 
roots in the birth of controlled nuclear fission 
achieved in Chicago for the first time in the 
history of science and since then a phenomenal 
advance in engineering materials and practice 
has taken place in this field. The major pre- 
sent-day peaceful application of atomic energy 
is in the field of production of electricity and 
the power element commonly designated as the 
Reactor is a complex equipment calling for 
newer materials of construction and novel 
engineering design. The fuel element employed 
in reactors occur in the Nature in relatively 
meagre quantities and often as a non-fission- 
able isotope. Many problems have therefore 
arisen in connection with the preparation and 
processing of fissionable materials, the disposal 
of waste materials and the by-products of atomic 
plants. Protection and safety measures are 
very important aspects especially from the point 
of view of atmospheric pollution and human 
tolerance. A variety of new applications of 
ionising radiations have been conceived of, such 
as preservation of food materials by radiation, 
medico-therapeutic applications and control of 
parasitic infections. The papers comprising the 
volume deal with these aspects and appear 
under six sections. Papers under Section I deal 
with Fuel Cycles. By fuel cycles it is meant 
that the reactor fuel materials have to be re- 
processed and returned before it is completely 
consumed. In the consumption of nuclear fuels 
in a reactor core or in the production of new 
nuclear fuels by transmutation, the operation 
under the present status of reactor technology 
is normally interrupted after only a small frac- 
tion of the desired reaction can take place 
whether it be fission or transmutation. As a 
result several cycles of these incomplete re- 
covery and purification operations are neces- 


sary to obtain what would correspond to the 
complete utilization of fissionable or fertile 
constituents. Reactor fuel materials have to be 
reprocessed for one or more of the following 
reasons: (1) to add fissionable material, (2) to 
restore the heat transfer and structural pro- 
perties of solid fuel elements which deteriorate 
due to the destruction of the lattice structure 
by the fission process, (3) to recover bred fis- 
sionable material, and (4) to remove contami- 
nations which act as poisons. 

Further, the recovery of unconsumed fuel 
and of newly-bred fuel or of fertile material 
discharged from energy-producing nuclear fis- 
sion reactors appears to be an economic neces- 
sity because of the value of uranium, thorium, 
etc. This has promoted interest in the deve- 
lopment of mew and better processing tech- 
niques for the production of feed materials and 
for the recovery of spent nuclear fuels. These 
aspects are’ presented in Section I which is the 
longest, under the headings Fuel, Manufacture, 
Production and Recovery, Fuel Cycle Inter- 
relationships, Spent Fuel Processing—Aqueous, 
Spent Fuel Processing—Non-aqueous and Eco- 
nomics of Nuclear Fuels. 

Section II comprising of three papers is 
devoted to nuclear power plant containment 
concepts and design. 

Section III under the title plant components 
contains papers on pumps, piping and valves 
used in power reactors and fuel handling sys- 
tem. for a fast breeder reactor. 

Papers on waste disposal are presented in 
Section IV. A big nuclear power reactor will 
produce large volumes of waste fission pro- 
ducts and other radio-active debris. The dis- 
posal of these is a challenging problem and the 
papers discuss these and the methods of dis- 
posal. 

Section V bears the title Protection and Safety 
Measures. Contamination of water-supplies, 
shielding, structural protection and control of 
fission products, limits and codes for radiation 
protection and merchant shop safety are dis- 
cussed in the papers appearing under this Sec- 
tion. 

Radiation processing forms the subject of 
Section VI. In this, use of ionising radiations 
in control of parasitic infection and food pre- 
servation and the nuclear reactor as instru- 
ment of medical research and therapy are 
treated. 
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The papers presented in this volume contain 

an immense wealth of scientific and engineer- 

ing information and the Pergamon Press deserve 

to be congratulated for bringing out this volume 

and making available to the interested up-to- 
date knowledge in the field of nuclear energy. 
A, J. 


Laboratory Manual of Batch Distillation. By 
F. J. Zuiderweg. (Published by Interscience 
Publishers, Inc., New York and London, 
India: Asia Publishing House, Bombay-1), 
'1957. Pp. viii+126. Price $3.50. 


No analytical method has been of greater 
usefulness in the laboratory than ‘distillation’. 
The purpose of this publication, in the words 
of the author, is ‘to provide help and guidance 
to the chemist who uses laboratory distillation 
as a tool for analysis, separation and purifica- 
tion of base materials, intermediates or products, 
but does not intend to specialize in the field’. 
To a substantial measure, the Laboratory Manual 
of Batch Distillation may serve this purpose. 

In this elementary manual, the author has 
restricted the treatment of the subject only to 
binary systems of completely miscible phases ; 
and he feels that the problem of distillation of 
multi-component systems can be approached 
with a thorough grasp of the ‘know-how’ of 
binary liquid-vapour equilibrium. The first two 
chapters are devoted to theoretical principles 
underlying distillation. This is followed by a 
chapter dealing with methods of calculating in 
a simple manner the requirements of a distil- 
lation column for practical purposes, Then fol- 
lows a chapter on the experimental methods of 
evaluating column performances and usual cha- 
racteristics of laboratory columns in operation. 
The last two chapters deal with a few commonly 
used laboratory columns with special reference 
to types of column packing and their bearing 
on separative efficiency. A brief description of 
usual accessories and auxiliary equipment for 
operational control is also included. Thus, the 
Manual, though an elementary one, helps the 
analyst to acquire a knowledge of the funda- 
mental principles of distillation and then pro- 
ceed to simple and fast methods of calculating 
the general requirements of a distillation 
column, 

In his publication, the author has made effec- 
tive use of simple problems to illustrate the 
method of application of formule derived in 
the earlier section of the text, laying emphasis 
on techniques rather than on designing. How- 


fever, the treatment of theory and literature 


ference as well as indexing in the text are 
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found to be somewhat sketchy and inadequate. 
A few important monograms in respect of boil- 
ing points at reduced pressures, relative vola- 
tility, reflux ratio, etc, are also included in 
the appendix. The book can be recommended 
for beginners, whether a student or a bench 
chemist. 

In future revisions of this Manual, the author 
may rectify the following errors which appear 
in the present edition under review: 

1. In page 6 (lines 7 and 8), for primary 
alcohols the value is about 182°C. and not 
177°C. as mentioned in the text. 

2. In page 12, equation (12) should read as: 


1 = x = ™,/P 
and not as 1—x= -,/P as mentioned in the 
text. S. S. Guosx. 
Volumetric Analysis, Vol. III. (Titration 


Methods: Oxidation Reduction Reactions.) 
By I. M. Kolthoff and R. Belcher, with the 
co-operation of V. A. Stenger and G. Matsu- 
yama. (Interscience Publishers, New York 
and London, India: Asia Publishing House, 

Bombay-1), 1957. Pp. ix +-714. Price $15.00. 

This is the third and last volume of Volu- 
metric Analysis and it presents a comprehen- 
sive account of the theoretical principles, the 
technique and the applications of oxidation- 
reduction reactions, 

The first chapter is of an introductory nature 
describing succinctly the general procedures for 
oxidation or reduction of substances and the 
apparatus employed for oxidation-reduction 
titrations, with a particularly good account of 
amalgam reductors. The succeeding chapters 
deal comprehensively with the following volu- 
metric reagents ; potassium permanganate, ceric 
salts, potassium dichromate, iodine, Karl-Fis- 
cher reagent, potassium iodate, periodate, potas- 
sium bromate, hypohalites, Iron (II), Titanium 
(III) and other strong reducing agents, with a 
final chapter (Chapter XV) on miscellaneous 
oxidising and reducing titrants and titrations 
in non-aqueous media. 

Each chapter gives a critical account of the 
various procedures employing the particular 
reagent ; preparation of the reagents in a pure 
state, standardisation of the solution, stability 
of the solutions prepared, determination of the 
end point and sources of error, for estimations 
of inorganic as well as organic substances. 


Selected references, given as footnotes, will 
prove of great assistance to the research 
worker, 

This book is a unique combination of seve- 
ral features which make it particularly useful 
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both to the beginners in volumetric analysis 
and to research workers who are in search of 
the best method applicable to the system under 
investigation. The printing and get-up are ex- 
cellent, and it provides interesting and stimu- 
lating reading. It can be heartily regommend- 
ed for study by all chemists. = oe 


Electrical Gas Discharges. By Dr. F. N. Pen- 
ning. (Published by Philips Technical 
Library), 1957. Pp. viii+ 78 with 29 figures. 
The research worker approaching the subject 

of electrical breakdown of gases for the first 

time is amazed at the mass of literature accu- 
mulated on the subject for the last 50 years. 

The present book brings out in a cogent form 

the systematic development of the subject over 

this long period. 

There are not many publications on the sub- 
ject that can be easily followed by a lay reader 
interested in the field. The book, therefore, 
fulfils a gap in such literature and gives a 
bird’s eye view of the present position of the 
subject. 

Written for a beginner, the book cannot be 
anything more than the summing of the facts. 
Nevertheless it does foster the desire in the 
reader to pursue the advanced literature on the 
subject. 

The book covers in a nutshell the whole field 
of electric discharges in an easily understood 
language by the beginner. While describing 
the fundamental facts, Dr. Penning has not lost 
sight of the far-reaching practical era 

D. J. B. 


The Economic and Social Consequences of 
Automation. By F. Pollock. (Publishers: 
Basil Blackwell, Oxford), 1957. Pp. 276. 
Price 25 sh. 

The book is one of the series of enquiries 
into the changes in the structure of society 
which were being undertaken by the ‘Institut 
fur Sozialforschung’ at the University of Frank- 
furt. Part I contains a historical survey and 
a discussion of the problems raised by the Intro- 
duction of Automation as they appeared in the 
closing menths of 1954. Part II deals with 
the most important developments both in the 
theory and practice of automation that occur- 
red in the year 1955, along with some descrip- 
tion of the technical methods and devices used 
in the automatic process of Industrial Produc- 
tion. 

More and more people are convinced that a 
‘Second Industrial Revolution is on the way’ 
and that “machines are to guide and control 
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other machines”. The conveyor belt rational. 
isation is being pushed to its logical conclu. 
sion. During Indusirial Revolution, steam 
engine helped to replace the work of the mus. 
cles of men. Automation tends to replace his 
sensory organs and brain—judge the quality of 
the product, decide on correction and warn the 
operator that the machines require attention 
Such development may create a new society 
based on authoritarian and military principles 
into an Economic General Staff helped by an 
electronic computer and an up-to-date informa- 
tion for decision. The author describes the 
feed-back theory, illustrating with practical 
epplications—in Chemical Industry and in Mili- 
tary Science. He then discusses the limitations 
of automation—the limiting factor of a com- 
puter and the shortage of qualified engineers. 
The savings in automation are many and varied. 
The importance of automation for underdeve- 
loped countries is stressed. 

What are the social consequences of automa- 
tion? Its influence will be worldwide—it may 
cause redundancy and it may create a ‘privi- 
leged minority’. Remedies for technological 
unemployment are suggested—“Such a class 
structure would be a very insecure foundation 
for a free society”. 

In Part II, development of automation in 
America, England and Europe during 1955, is 
traced. The author then defines automation 
Two landmarks in the subject of automatioa 
are the hearing before the Sub-Committee on 
Economic Stabilisation in U.S.A. and the Report 
of the Conference held at Margate, England, 
during June 16, 19th in 1955. The author dis- 
cusses the various points raised in these two 
enquiries, “We need a new breed of executive, 
who is something of an accountant, a mathe- 
matician, a scientist and a production engineer 
in addition to possessing scme business know- 
ledge particular to the individual concern.” 
New electronic devices, automatic machine 
tools, techniques of operational research, servo- 
mechanisms and transfer machines are describ- 
ed. The intensity of the technological unem- 
ployment in various industries, compensation 
for redundant workers, Duckers forecast of 
labour shortage in U.S.A., automation as a sta- 
bilizing force or a distributing influence ar 
then dealt with. 

In the seventh chapter, the author throws 
some new light on the social consequences of 
automation. How it will affect the workers, 
the structure of the labour force, their morale, 
the engineers and the management? What are 
the political consequences? Will engineers hold 
society to ransom? What will the workers # 
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with their leisure? Problems for management 
will become more complicated—automation 
may secure a measure of decentralisation. 
‘Concentration of economic power and of finan- 
cial control over the production and distribu- 
tion of goods and services’ will increase due to 
automation. How do the Trade Unions view 
automation ? American labour is not opposed 
to automation—the British Trade Unions 
accept it. Is automation a blessing or a curse ? 
Two different views are expressed. The author 
concludes that “What must be done is to take 
a long-term view and to plan for the future 
with the aid of new machines and new tech- 
niques. And the object of economic planning 
must be to integrate automation with a free and 
democratic society. Success in such planning 
would mean that the Second Industrial Revolu- 
tion would help to establish a social system 
based upon reason”, 

The analysis of the effect of automation on 
industry and society is penetrating and thought- 
provoking and the book should be read by 
every ‘futuristic’ Manager, Economist and 
Sociologist. R. N. 


Annual Review of Biochemistry. Vol. XXVI. 
(Annual Reviews, Inc.), 1957. Pp. ix + 768. 
Price $7.00 post paid (U.S.A.); $7.50 post 
paid (Elsewhere). 

The steady growth in the volume of litera- 
ture pertaining to the various topics in bioche- 
mistry has, understandably, necessitated the 
transfer to several sister volumes of subjects 
that seemed more properly oriented towards 
physiology, microbiology and plant physiology. 
Also, the increasing realisation of the exact 
significance of small molecules in biosynthetic 
mechanisms and consequent interpenetration of 
several groups of metabolic systems has created 
demands for discussion of new topics and for 
considerable reorientation of the traditional 
divisions of the subject. These changes are only 
a reflection of the dramatic growth of the 
whole corpus of biochemistry and of its rest- 
less dynamic character. The Annual Review 
will for ever continue to take a prominent posi- 
tion in the shelves of the biochemist, for him 
to brouse in at all times and to serve as a 
refresher. 

Of the twenty chapters in the present volume, 
there are some which, perhaps, both in their 
nature and on account of the voluminous lite- 
rature handled, are more in the nature of 
synoptic summaries than critical appraisals. 
Such are, for example, the sections relating to 
carbohydrate chemistry and metabolism, bio- 
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chemistry of the steroid hormones, non-oxida- 
tive and proteolytic enzymes. Many review- 
ers have, however, rightly, used the subjective 
yardstick of personal bent and prediliction in 
the selection of their material for review. This 
has its limitations, as for example, in the treat- 
ment of the chapter on nutrition which is con- 
fined only to the consideration of certain stress 
conditions, viz., atherosclerosis, obesity and 
hypercalcemia. On the other hand, very read- 
able accounts are provided in the contributions 
that are confined to biological oxidations, che- 
mistry and biosynthesis of proteins, amino-acid 
and protein metabolism and the nucleic acids, 
among others. Topics such as oxidative phos- 
phorylation and electron transport systems, 
enzymatic synthesis of phospholipids, protein 
structure and its genetic control, the relation- 
ship of structure to function and the biological 
involvement of nucleic acids which have high- 
lighted progress in biochemistry during the 
recent past have received critical and compre- 
hensive evaluation. An important revision in 
knowledge concerning the enthalpy change dur- 
ing the hydrolysis of the pyrophosphate bond 
of ATP, however, receives only casual men- 
tion. 

In conformity with usual recent practice of 
including additional special fields for review 
once every few years, the present volume con- 
tains a contribution on X-ray studies of com- 
pounds of biological interest, among which are 
vitamin B,., certain amino-acids, polypeptides, 
nucleic acids, fibrous and globular proteins, 
collagen, hemoglobins and viruses. Other spe- 
cial chapters deal with hem pigments and por- 
phyrins, biochemistry of muscle and clinical 
applications of biochemistry. 

A chapter on biochemistry in th: U.S.S.R. is 
an attempt to justify the unavailabiliiy, to many 
workers in the subject, of Soviet biochemical 
literature and covers a summary of several 
research papers published in recent years. While 
it may be conceded that free communication 
is an essential requisite for healthy develop- 
ment in subjects of fundamental scientific in- 
terest, one cannot but express the hope that no 
necessity will arise for reviewing separately 
the contributions of a particular nation. 

The prefatory chapter this year is from the 
pen of Prof. R. A. Peters and, in contrast to 
the objective appraisal of the volume as a 
whole, makes refreshing reading. Prof. Peters 
narrates in a charming way his impressions of 
personalities and events in the forty-five years 
of his career as a research biochemist. Bio- 
chemistry is a fusion of different disciplines and 
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hence the training of a biochemist is almost 
that of a devotee. Hence, his best ideas may 
not always occur in his twenty’s or thirty’s. 
Of the future of biochemistry, Prof. Peters has 
this to say: ‘The subject is probably at the 
moment more active even than nuclear* physics, 
so it cannot fail to be an exciting adventure’. 
A. S. 


The Darwin Reader. Edited by Marston Bates 
and P. S. Humphrey. (Macmillan & Co., Lon- 
don), 1957. Pp. ix+ 481. Price 30sh. 
Darwin’s book, The Origin of Species, by 

demolishing the then prevalent belief in the 
immutability of species revolutionized Western 
thought and rendered possible a rational ap- 
proach to the problem of evolution as well as 
heredity. In that context, his other contribu- 
tions are of unusual interest, but their bulk 
and verbiage are forbidding to an ordinary 
reader. 

The Darwin Reader is an attempt to illus- 
trate his ideas, with the minimum of editorial 
intrusion, by selections from his most “read- 
able prose”. It is interesting to read in the 
Autobiography that he narrowly missed being 
rejected as a Naturalist to the voyage of the 
Beagle because of the shape of his nose! It 
was this voyage which paved the way for a 
“plodding, neurasthenic, shy man” to become 
one of the greatest intellectual forces of his 
century. 

Many biologists may feel that selections from 
his important book, “The Variation of Animals 
and Plants under Domestication” could well 
have replaced those from “Expression of Emo- 
tions” and “Plants and Worms” in this antho- 
logy, since the editors themselves remark that 
pangenesis has an interesting place in the his- 
tory of science. 

We recommend this anthology to the general 
reader. M. K. SUBRAMANIAM. 


Annals of the New York Academy of Sciences— 
Second Conference on Sulfonamides, Vol. 69. 
Art. 3. 1957. Pp. 377-564. Price $3.00. 

This is a monograph on the Sulphonamides 
comprising of 17 articles by 32 authors (pre- 
dominantly American) including such authori- 
ties on the subject as G. Domagk, P. H. Long, 
D. Lehr, M. H. Lepper, M. Finland, M. Ham- 
burger and A. M. Rutenburg. The first article 
is by Gerhard Domagk who was awarded the 
Nobel Prize in Medicine in 1938 for his dis- 
covery of the chemotherapeutic value of pron- 
tosil. In this article after summarising the use 
the sulphonamides have been put to during the 
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last quarter century, he gives reasons for the 


recent renewed interest in these antibacterial 
agents. This is followed by 8 articles on the 
value of the currently used sulphonamides in 
clinical practice, including an excellent one on 
the toxicity of these drugs by Lehr, wherein he 
restates his arguments for the use of sulphon- 
amide mixtures. The rest of the publication (8 
articles) deals with two new sulphonamides— 
Sulfachloropyridazine and Sulfamethoxypyrida- 
zine. These articles comprise of reports 
on therapeutic trials of these drugs both 


in experimental animals and in _ clinical 
cases of bacterial infection. The chief 
advantage of one of them (Sulfamethoxy- 


pyridazine) over the current sulphonamides 
seems to be its prolonged action in the body 
in virtue of its slow elimination by the kidney 
(p. 450). This means that the drug could be 
given at longer intervals both in infections sus- 
ceptible to sulphonamides (single daily dosage, 
p. 507), and in the prevention of steptococcal 
infections in rheumatic patients (once or twice 
a week, p. 491). There are some repetitions but 
this is inevitable in a publication of this type. 
This is a timely publication when the newer 
antibiotics are overshadowing the sulphonamides 
and obscuring their real value. The sulphona- 
mides are cheap (a consideration of great im- 
portance in this country) and are now rela- 
tively non-toxic, Clinicians, pharmacologists, 
and biochemists interested in the subject will 
find it well worth their while to read this 
monograph. S. C. DEVADATTA. 


Comparative Physiology of the Nervous Control 
of Muscular Contraction. By Graham Hoyle. 
(Cambridge University Press), 1957. Pp. 
viii+ 147. Price 15sh. 

This is one of the series of monographs pub- 
lished from Cambridge on experimental bio- 
logy. A large amount of work has been done 
recently on the comparative aspect of neuro- 
muscular control, but has not yet been incor- 
porated in any text-book of comparative phy- 
siology. This book gives a unified presentation 
of recent data, and hence is a very valuable 
addition to the literature on comparative phy- 
siology. It thus fulfils a long-felt need for re- 
search students on muscle physiology in parti- 
cular, and physiologists in general. 

Physiology begins with anatomy, and so an 
initial account of the comparative anatomy of 
the myoneural apparatus is given. The author 
then gives a lucid account of the electrical pro- 
perties of muscle cells, when at rest and when 
excited, This is followed by a discussion of 
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neuromuscular transmission, the end-plate or 
junction potential. The last chapter is devoted 
to the comparative physiology of the myoneu- 
ral mechanisms. The subject is fascinating and 
the book is very welcome. 

INDERJIT SINGH. 


Parthenogenesis and Polyploidy in Mammalian 
Development. By R. A. Beatty. (Cambridge 
University Press), 1957. Pp. xi + 132. Plates 2. 
Price 15 sh. net. 

Two basic assumptions in biology have in- 
fluenced our thought during the early part of 
this century. The first is, that an embryo can 
arise only after fusion of an ovum and a sperm. 
The second is that the zygote at fertilization 
has two sets of chromosomes, one set derived 
from the ovum, the other from the sperm. That 
in a large number of lower animals, including 
lower vertebrates, these assumptions are not 
only not inevitable but even untenable, has been 
shown in the work of the past fifty years, dur- 
ing which both parthenogenesis as well as 
heteroploidy have come to be recognized as 
established phenomena, met with in nature as 
well as induced by experiment. The sea-urchin, 
the chzetopod worm, the mollusc and the insect 
have all indicated that the individual could 
arise without fertilization of the ovum by the 
sperm and that in nature, as well as under ex- 
perimental conditions, a departure from diploidy 
could occur. Even the common frog displayed 
these phenomena, and that was a surprise, for, 
who would have thought that a highly evolved 
vertebrate like an amphibian would show these 
departures from normal development? This 
however was nothing when compared with the 
report which appeared some time ago that di- 
ploid parthenogenesis occurred in the rabbit, 
followed by others of heteroploidy in the 
golden hamster, pig, rabbit and the rat. That 
a highly organized animal like a mammal could 
exhibit departures from normal development 
was highly interesting and offered a challeng- 
ing field of investigation. This challenge has 
been picked up by a number of workers, notably 
R. A. Beatty of the Institute of Animal Gene- 
tics, Edinburgh, who has presented a summary 
of his own work of about 10 years as well as 
reviewed the accumulated researches of a few 
others in the field. This has been entirely new 
work, and difficult work, involving the appli- 
cation of new techniques never before tried on a 
mammal, temperature and chemical treatments, 
and irradiation. The result has been the pro- 
duction of wide variety of conditions including 
triploids and parthenogenetic diploids. So far, 
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however, no mammal with these abnormal con- 
ditions of chromosomes or development has 
come to term in spite of fascinating claims. 
But it seems, with the better application of 
these techniques, the day is not far off when 
we can answer many obscure questions relat- 
ing to mammalian development. For, the im- 
plications are obvious. In man, they are medi- 
cal; in domestic mammals, they are economic 
and in the general fields of pure academic in- 
terest, genetics, and problems of sex determi- 
nation would come in. The whole question of 
the role of polyploidy in mammalian evolution 
would have to be met. 

The book which Beatty calls a progress re- 
port, is really a condensed amount of the fas- 
cinating possibilities open to the experimental 
biologist to whom mammals would seem to offer 
material nearly as advantageous, and far more 
exciting, than any hitherto attempted. 

B. R. S. 


Annals of the New York Academy of Sciences— 
Second Tissue Homotransplantation Confer- 
ence, Vol. 64, Art. 5, March 1957, Pp. 339. 
Price $ 4.50. 


From the first tissue homotransplantation 
conference in 1954 to the second conference on 
the same subject in 1956 (on which the mono- 
graph under review is based) is by no means 
a long time. However, it appears to have been 
a period of marked activity in this particular 
field. 

Like other symposia in pure and applied 
sciences arranged under the auspices of the 
New York Academy of Sciences, the present 
Symposium should be of considerable help in 
ascertaining the existing state of our know- 
ledge and in effectively formulating the ques- 
tions needing immediate attention. While the 
emphasis in this symposium is mainly placed 
on basic experimental data, Rogers’ paper on 
the “Genetics of Skin Homotransplantation in 
the Human” is a valuable contribution from 
the clinical, as well as experimental aspect. 
It is probably a piece of pioneer work in skin 
homografting experiments, with adequate con- 
trol material. The study by Good and his col- 
leagues on different aspects of human agamma- 
globulinzmia, specially in relation to homo- 
transplantation, pregnancy and transplantation 
of lymph nodes into the agammaglobulin 
patients is informative and of absorbing in- 
terest. The paper on “Prolonged Survival of 
Skin Homografts in Uremic Patients” by 
Dammin et al. is stimulating and raises some 
interesting problems. 
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From the genetical aspect, the experimental 
data of Eichwald and others suggesting the 
possibility of existence of a new y-chromo- 
some linked histocompatibility gene in mice is 
a valuable contribution. It will help to account 
for some of the hitherto unexplained cases of 
homograft rejection. There are sev papers 
which are mainly centred around the concept 
of “acquired tolerance”—originally postulated 
by Billingham, Brent and Medawar in the pre- 
ceding conference. Woodruff’s method of in- 
ducing a very high degree of tolerance in new- 
born rats appears to be an aid for future 
investigations in relation to this phenomenon. 
Of the several other papers on altered host- 
graft relationship, the paper by Odell et al. 
on the “Homotransplantation of Functional 
Erythropoetic Elements” deserves mention 
because of the light that it may throw upon 
the mechanism of radio-protection phenomenon 
by splenic and bone marrow extracts. 


There has been considerable discussion 
recently on the different aspects of bacterial 
allergy of the delayed tuberculin type. From 
the basic similarity of behaviour of the tuber- 
culin type of delayed allergic inflammatory 
response and homograft rejection phenomenon 
this was only to be expected. The one un- 
mistakable fact that clearly emerges from this 
fairly full discussion is that our knowledge of 
the nature of bacterial type of hypersensitivity 
is still far from adequate. This is specially 
unfortunate, because as Good et al. have point- 
ed out, herein may lie the core of the trans- 
plantation problem. However, the wide atten- 
tion that this subject seems to have been 
receiving may be expected to portend some 
interesting revelations during the next sym- 
posium planned for 1958. 

The only criticism that can be offered after 
going through this fairly comprehensive sym- 
posium is that the graft and the factors asso- 
ciated with its character and nature have not 
received the attention which it deserves by the 
participants. It need not be pointed out that 
the graft is as important as the host in results 
of transplantation. At least this was the atti- 
tude manifested during the First Tissue Trans- 
plantation Conference held in 1952, under the 
auspices of the National Institute of Health, 
where Hauschka presented a very interesting 
paper on the methods of conditioning the graft 
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in tumour transplantation. Unfortunately this 
interest in the graft seems to have been 
neglected since the first conference. 


V. R. K. 


Books Received 


The Wealth of India—Raw Materials, Vol. IV 


(F-G). (Council of Scientific and Industrial 
Research, New Delhi), 1956. Pp. xxviii + 287. 
Price Rs. 25. 


The Mango. By S. R. Gangolly, Ranjit Singh, 
S. L. Katyal and Daljit Singh. (Indian Coun- 
cil of Agricultural Research, New Delhi), 
1957. Pp. xiii+ 530. Price Rs. 40. 


Chemotherapy and the Central Nervous System. 
By Henry MclIlwain. (J. A. Churchill, Ltd, 
104, Gloucester Place, London W.1.) Pp. viii+ 
328. Price 45 sh. 


High Energy Nuclear Physics—Proceedings of 
the Seventh Annual Rochester Conference. 
Edited by G. Ascoli, G. Feldman, L. T. Koes- 
ter, R. Newton, W. Riesenfeld, M. Ross and 
R. G. Sachs. (Interscience Publishers, New 
York), 1957. Pp. ix+ 473. Price $4.50. 


Radiation Effects in Solids. By G. J. Dienes 
and G. H. Vineyard. (Interscience Publishers, 
New York; India: Asia Publishing House, 
Bombay-1), 4957. Pp. viii+226. Price 
$ 6.50. 


Methods of Biochemical Analysis, Vol. V. Edited 
by David Glick. (Interscience Publishers, New 
York; India: Asia Publishing House, Bom- 
bay-1), 1957. Pp. ix+ 502. Price $9.50. 


Subcellular Particles in the Neoplastic Process. 
By C. P. Rhoads, H. Koprowski and others. 
(Annals of the New York Academy of 
Sciences, Vol. 68, Art. 2.) Pp. 245-656. Price 
$ 5.00, 


The Electrophysiology of the Heart. By H. H. 
Hecht and others. (Annals of the New York 
Academy of Sciences, Vol. 65, Art. 6.) Pp. 
653-1146. Price $4.50. 


The Species Problem. Edited by E. Mayr. (The 
American Association for the Advancement of 
Sciences, 1515, Massachcsetts, Washington 5, 
D.C.), 1957. Pp. ix+395. Price $8.75. 
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SCIENCE NOTES AND NEWS 


Solar Energy and the Depth of the Earth 


Since 1946, N. V. Belov and V. I. Lebedev 
have published a number of articles in which 
they have developed their hypothesis of the 
probable source of energy of endogenetic pro- 
cesses, and now they have presented their 
fnal and comprehensive outline of this hypo- 
thesis (Belov, N. V. and Lebedev, V. I. Priroda, 
No. 5, 11, 1957). It is based mainly on a charac- 
teristic fact in leptology (crystal chemistry), 
namely, that in the minerals occurring in super- 
ficial sedimentary rocks, such as the clays, 
aluminium is surrounded by six oxygen atoms 
in octahedral co-ordination, with the Al-O dis- 
tances of the order of 1-9 A, while in the mine- 
rals of the deep-seated igneous and metamor- 
phic rocks, such as the feldspars, aluminium 
is surrounded by four oxygen atoms in a tetra- 
hedral co-ordination, with the Al-O distance of 
the order of 1-7A. The contraction of this 
distance during the downward movement of the 
earth’s crust is, according to the authors, an 
important source (the effect of radioactive dis- 
integration not overlooked) of energy which 
produces the rise of temperature in depth, and 
is consequently responsible for the processes of 
metamorphism and magmation. Thus aluminium 
and oxygen as well as other cations, are acting 
as accumulators of solar energy, the charging 
of this ‘geochemical accumulator’ taking place 
in the zone of weathering, and its discharge in 
the depth of the earth’s crust. Similar conclu- 
sions have been reached by V. A. Saul (Geo- 
chim. et Cosmochim Acta, 8, 86, 1955) entirely 
on the basis of the data of thermochemistry. 


Two New Techniques for Measuring Protein 

The method developed by a chemist, A. J. 
Pinckney, of the Agricultural Research Cen- 
tre, Beltsville, works as follows: Biuret in alka- 
line solution is known to react with copper ions 
to form a violet copper salt. Protein in alka- 
line solution also reacts with copper ions in 
the same way as does biuret, because biuret and 
protein have similar peptide linkages. In each 
case, intensity of the violet colour serves as 
a direct measure of protein. 

In practice, the operator first prepares the 
reagent consisting of alkali, copper, and small 
amounts of glycerine. Glycerine stabilises the 
copper so that it does not precipitate as the 
hydroxide. Freshly ground wheat or flour sam- 
ples are then treated with this reagent and the 
protein reacts with the copper ions to form 3 


characteristic violet colour. The intensity of 
this colour is read in a colorimeter, and the 
readings are converted to protein values by 
means of charts that relate colour to protein. 

The other method by the chemist D. C. Udy, 
of the Western Wheat Quality Laboratory, Pull- 
man, Washington, is based on a reaction bet- 
ween orange G dye (a water-soluble disulfonic 
acid dye) and proteins. The dye reacts with 
the protein molecule to form an insoluble com- 
plex—the protein is bound and cannot be 
broken down in solution. Therefore a known 
amount of orange G dye is mixed with the 
protein. Tubes are stoppered and then agitated 
to allow complete reaction between protein and 
dye molecules. Insoluble protein-dye complex 
and other insoluble dye in the resulting clear 
supernatant solution is measured in a colori- 
meter. The protein content of the flour or 
wheat sample is related to the concentration of 
unbound, previously prepared. 

A single protein analysis can be made within 
5 minutes when the agitation step is carried 
out in a semi-micro electric blender container. 

So far, the Udy method has been used effec- 
tively on wheat and barley products, and on 
dry and whole milk. It can be applied to many 
other products where protein is important. 


Aluminium Soldering Simplified 


Simple and effective techniques for soldering 
aluminium and its alloys as well as galvanized 
metals have been developed by G. M. Bouton 
and P. R. White, metallurgists at Bell Tele- 
phone Laboratories. These techniques employ 
an inexpensive and stable zinc base alloy as a 
preferred solder and no flux or vigorous abra- 
sion is necessary. Joints in aluminium made 
by these methods are stronger than commer- 
cial aluminium itself. 

Long-term stability of the soldered joint is 
assured by the rigid exclusion from the high 
purity zinc base alloy of deleterious elements 
such as lead, tin, bismuth and cadmium to pre- 
vent intergranular corrosion. A fraction of a 
percent of magnesium may be added to en- 
hance its stability, and up to several percent 
of aluminium may be included. 

In soldering aluminium, it is not necessary to 
remove rolling mill oils, or the surface oxide 
from the area to be wetted. A single stroke 


-oef the solder stick across the heated aluminium 


surface will cause the solder to penetrate the 
oxide and wet the aluminium The normally 
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tenacious oxide film is lifted off much like 
paint peeling from wet wood. This raised oxide 
coating may then be wiped aside. Surfaces 
thus wet, can be joined by bringing them to- 
gether and adding more solder by drawing the 
solder stick across the hot metal pieces. Heat 
may be applied electrically or by means of 
torches burning common fuels. 

' This soldering technique is equally effective 
for joining galvanized surfaces without a flux. 
Joints produced by this method are strong and 
stable (Jour. Frank. Inst., 264, 1957, 523). 


Low Temperature Physics Conference 


The Sixth International Conference on Low 
Temperature Physics will be held in Leyden, 
during June 23-28, 1958, in connection with the 
fiftieth anniversary of the first liquefaction of 
helium by Kamerlingh Onnes. Further infor- 
mation can be obtained from Dr. J. van den 
Handel, Kamerlingh Onnes Laboratory, Ley- 
den, The Netherlands. 


Azaserine II 


The actinomycetes have already given man 
such important antibiotics as streptomycin, 
aureomycin, etc., of clinical significance in in- 
fections normally insensitive to penicillin. Per- 
haps the most interesting of the recently studied 
antibiotics is azaserine, an antibiotic procured 
from the Streptomyces fragilis. 

Azaserine (II) is a complex amino acid, the 
early studies of which suggested great promise 
as a clinical expedient in the treatment of 
malign growths. The anti-cancer nature of this 
antibiotic was first observed by Stock in 1954, 
who demonstrated that (II) prevented the in- 
corporation of formic acid into nucleic acid. 

. Azaserine, like other anti-cancer agents, owes 
its therapeutic effects to its ability, therefore, 
to interfere at appropriate sites in the meta- 
bolic pathway leading to the synthesis of nucleic 
acid purines and pyrimidines, the latter being 
important since these structures constitute 
significant residues in the deoxyribonucleic 
acid chains of the chromatid material of the 
dividing cell nucleus. By impeding the growth 
of the chromatids in the chromosomes, the ran- 
dom proliferation so characteristic of a cancer 
cell is thought to be slowed down. Thus aza- 
serine (O-diazo-acetyl-I-serine) has shown the 
pronounced. necrolysis of Crocker Mouse sar- 


coma 180 and regressions in the Erhlich’s ascit, 
carcinoma (Chem. Products, Jan. 1958). 


Non-Ferrous Metallurgy 


The Metallurgy and Beneficiation Institute 9 
the Kazakh SSR Academy of Sciences. did 3 
considerable piece of work in this field in th 
last few years. 

The method of matte-smelting of oxidize 
nickel ores used at present means a loss of 
25-30% of nickel in the water jacket slag. Such 
great losses of this valuable metal are due to 
the nickel sulphide dissolving in the slag 
Besides this, drops of matte become mechani- 
cally mixed up in it. The Institute worked oy 
the method of smelting oxidized nickel ore on 
a mixture containing phosphorite instead of 
gypsum or pyrite. Phosphorus ferro-nickel in- 
soluble in water jacket slag and containing 
2-6% of phosphorus is obtained when smeli- 
ing such mixtures with oxygen blasting. Phos 
phorus ferro-nickel has a low melting point, 
good fluidity, and separates easily from slag 
due to its high specific gravity. Further treat- 
ment is of no difficulty. 

The new process of smelting oxidized nickel 
ore raises the extraction of nickel by 15% and 
cobalt by 30%, increases the output of the fur- 
naces (water jacket furnaces) by 1% times. 

The Institute designed a combined furnace 
for roasting and smelting weighed copper con- 
centrates on warm air enriched with oxygen. 

The tests of*this furnace have shown that 
this method of smelting makes it possible to 
obtain matte containing 70% of copper, to in- 
crease two-fold the output of the furnace as 
compared with the reverberatory furnace. 


First All-India Congress of Zoology, 1958 


The Zoological Society of India is organising 
the First All-India Congress of Zoology at Cal- 
cutta from October 31 to November 6, 1958. It 
is for the first time that an attempt is being 
made in India to hold such a Conference and 
bring all the zoologists of the country. A num- 
ber of delegates from foreign countries are also 
expected to attend. Dr. B. S. Chauhan of the 
Zoological Survey of India, Calcutta, is the local 
Secretary. The last date for submission of 
papers to be read before the Congress is 
August. 15. - 
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Manufacture— 


LABORATORY OVENS with thermostatic 
control of all sizes for various tempera- 
ture ranges, with and without fan circu- 


lation. 
THERMOSTATIC BATHS 
NULL POINT DETECTOR 
LABORATORY OSCILLATOR 
LABORATORY CIRCULATION PUMPS 
SERUM INSPISSATORS 
INCUBATORS 
PILOT PLANTS FOR INDUSTRY 


Please send enquiries to the Sole Selling Agents 


KINLAB (PRIVATE) LTD. 


RESISTANCE 
Al ANDAR BOXES 


ARE GUARANTEED TO HAVE A 
LASTING ACCURACY OF 6-1% WITH USE, 


CONTACTS ARE DESIGNED WITH 
THIS REQUIREMENT IN VIEW. 
Manufactured by: 


THE STANDARD 
SCIENTIFIC INSTRUMENTS CO, 
115, BRODIES ROAD, MADRAS 28 


THE 
INSTITUTION OF 
CHEMICAL ENGINEERS 


34th (1958) Examination 


Application forms for entrance 
to the 1958 Examination, returnable 
not later than the 2nd June 1958, 
may be obtained from: 


| The General Secretary, 
"The Institution ‘of Chemical Engineers 
16, Belgrave Square 


| SPECTROSCOPIC EQUIPMEN 


AND 
ACCESSORIES 


FOR 
QUANTITATIVE ANALYSIS & RESEARCH WORK 


Light sources like Arc Lamps with uni- 
versal movements, precision slits, mount- 


ings for spectrographs, cameras, micro- 
photometers, etc., etc. 


Entirely Our Manufacture 


For full particulars, please write to: 
THE GENERAL 
ENGINEERING AND SCIENTIFIC CO. 


WALTAIR VISAKHAPATNAM-3 
(s. INDIA) 
Grams: ELECTRONIC’’ 
Technical Adviser ; 
Or. l. RAMAKRISHNA RAO 
M.A., PD. (Cal.), D.So. (Lond.) 
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Tata Steel's two million ton expansion programme is 
now entering the final phase. Scheduled for 
niece. completion by mid-1958, it is now a race 
| Th e against time. 
. Today all over Jamshedpur there is a new sense 
rq, of urgency ... work goes on round-the-clock to 
Fi [ complete the expansion programme on time. 


Embracing every phase of operation from the winning 

S Pp u rt of ore and the mining of coal to the rolling of steel, 
Tata Steel's expansion programme will double the 
annual production to two million tons of ingot steel-— 
one-third of the country’s target. 


Rapidly nearing completion ts this new 
Blast Furnace which will produce 


1650 tons of pig iron per day. 


TATA STEEL 


ON TO TWO MILLION TONS 


CURR. SCI., MARCH 1956 


| 
LA 
Prk THE TATA IRON AND STEEL COMPANY LIMITED mal |B 


REAGENT BOTTLES 


Sole Distributors 


GHARPURE & CO. 


P36. RDYAL EXCHANGE PLACE 
EXTENSION CALCUTTA 


GRAM:MEEWAMO _ PHONE:22 206/ 


VERY RELIABLE INDIGENOUS SUBSTITUTES 
OF GUARANTEED ANALYTICAL REAGENTS 
MAY BE FOUND IN 


“BASYNTH” 


Brand 
ANALYTICAL REAGENT 


Acid Hydrochloric 
a Acid Hydrochloric Fuming 
Acid Sulphuric 
Acid Nitric 
Acid Nitric Fuming 
Acid Acetic Glacial 
Ammonium Hydroxide 
Benzene 
Toluene 
Xylene 
Petroleum Ether 
Alcohol 
Butyl Alcohol Etc., Etc. 
Basic & Synthetic Chemicals (Private) Ltd. 
Jadavpur College, Calcutta-32 


A Really Dependable Balance for Degree 
Classes and Research Laboratories 


Sensitiveness  1/10th mg. 

Capacity 200 gm. 
Fitted on §” thick glass base Price: Rs. 325/- 
Catalogue on Request 


Manufactured by: 
Keroy (Private) Lid. 


BANARAS CANTT. 3 CALCUTTA 10 
"Calcutta Telephone No. Is 24-3840,” 


GUARANTEED ANALITICAL REAGENTS 
MAY BE FOUND IN 


OSTER 
ANALITICAL REAGENTS 


ACID HYDROCHLORIC 
AMMONIUM HYDROXIDE 
ACID NITRIC 
ACID SULPHURIC 
LABORATORY CHEMICALS 


OSTER CHEMICAL & 
PHARMACEUTICAL WORKS 
(Private) LTD. 

Regd. Office: 

78 B, Manicktala Street, CALCUTTA-6 


Works: 
225, Bagmari Road, CALCUTTA-11 
TELEPHONE: 35-2052 
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JOURNAL OF SCIENTIFIC & INDUSTRIAL RESEARCH 


REVISION OF ADVERTISEMENT AND SUBSCRIPTION RATES 
with effect from January 1958 


REVISED ADVERTISEMENT RATES* 
FULL PAGE HALF PAGE QUARTER PAGE 


Rs. 700-00 Rs. 400-00 Rs. 250-00 

Rs. 400-00 Rs. 250°00 Rs. 150-00 
Single | Rs. 80-00 Rs. 50-00 Rs. 30-00 
2nd and 3rd cover pages and pages facing reading matter Rs. 800-00 each. 
Fourth cover page ~ Rs. 1,000 -00 
* The revision will not affect existing contracts and will take effect affer the expiry of the 


contracted period. 
REVISEC SUBSCRIPTION RATES 


ANNUAL SUBSCRIPTION: (Inland Rs. 20-00; Foreign £2 or $ 6-00 
PRICE PER ISSUE: Inland Rs. 2°00; Foreign Sh. 4 or $ 0°60 


For particulars write to: 


UNDER SECRETARY. PUBLICATIONS DIRECTORATE 


COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH 
OLD MILL ROAD - - NEW DELHI 2 


IBRARY 


can supply PHOTOCOPIES of Articles, Graphs, Charts, 
illustrations, Blue Prints, etc., from the Scientific and Tech- 
nical Publications available in the Library, to Scientists and 
Scientific Institutions 


Size upto Rates per page, per copy 
11"x 6° Re. 0-50 
11" Re. 0-75 
17" Rs. 1°25 


(Packing and postage extra) 
For further particulars contact: 
LIBRARIAN 
INDIAN INSTITUTE OF SCIENCE 


BANGALORE 3, INDIA 
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AGE 


SCIENTIFIC 
INSTRUMENTS 


\ 


RADIO LAMP 


Head Office: 
45-47, Veer Nariman Road, Bombay-1 


Sales Offices at: 
BOMBAY, CALCUTTA, DELHI, KANPUR, MADRAS, INDORE, : 
CURR MARCH 1958 
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Measure and plot changes 
in variables as they occur... 


with 


instruments for research 


FUNCTION PLOTTER Automatically and con- 
tinuously plots a curve which shows the relation- 
ship of one variable to another. Typical uses: 
speed versus torque, stress versus strain, 
temperature versus oressure, plate voltage 
1| versus plate current (and other electron tube | 
characteristics), and many other variable 
relationships. 


NARROW SPAN 
RECORDERS = Accu- 
rately measure d-c 
potentials as low as 


measurement of any 
i} linear variable whose 
values change over a 
wide range, and where 
precise evaluation and 
good resolution are 
important. This instru- 
ment is particularly 
suited to the measure- 


conjunction with ~@ 
Strain gage bridge. 


| 
| ment of forces in 


0.1 microvole and 
2lecionik spans as narrow as 100 
if EXTENDED RANGE microvolts. Available 
i] RECORDER Facilitates asaprecision indicator, 


Here’s an exceptional group of instruments to 
measure and record your research findings 
swiftly, surely, conveniently. These ElectroniK 
instruments for research can speed completion 
of your projects, by eliminating many of the 
tedious, time-consuming details of test work 


circular chart recorder, 
and strip chart 
recorder. Useful ( with 
appropriate primary 
measuring elements) 
for measuring differen- 
tial temperatures and 
slight variations in 
the temperatures of 
small objects through 
the use of radiation 
pyrometry. 


-CURR, SCI,, MARCH 1958 


ADJUSTABLE SPAN 
RECORDER Measures 
spans and magnitudes 
of @ variety of emf's. 
Instrument calibration 
can be in terms of 
variable 
to d-c voltage. Can 
used with thermo- 
couples, steam 
tachometers, and 
other transducers. 


Honeywell 


BROWN INSTRUMENTS 


Contoct 
BLUE STAR 


BLUE STAR ENGINEERING 
co. (Bombay ) PRIVATE LTD. 
KASTURI BUILDINGS, 
JAMSHEDJI TATA ROAD, BOMBAY ! 
Alse at CALCUTTA, DELHI, MADRAS 
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— ENTIRELY NEW 


‘ 


‘We now introduce a new range of 


high performance ovens and anhydric 
arch incubators. The ovens entirely comply 

a with BS 2648. This beautifully styled 
range has been achieved by very care- 
: ful and thorough designing followed 
— by extensive tooling and advanced 
: production methods. 


* Fitted with the new 


mik Compenstat "’—our 
special hydraulic thermostat. 

(Provisional Patent 

sure No. /87) 

aK ay as Performance to BS 2648 Choice of three sizes. 

ole and 

‘ow as 100 : Uniform temperature 

Available AND distribution— small 

indicator, temperature fluctuation. 

recorder, 

» chart INCUBATORS Stainiess steel! interior, 

pful ( with sheives and internal 
rimar fittings. 

differene 


ion a Send now for new fully descriptive brochure No. 588 


‘tures of 
through 
radiation 


A. GALLENKAMP & CO. LTD., LONDON, ENGLAND 
LR Accredited Agents 


. MARTIN & HARRIS (PRIVATE) LTD. 
hie SAVOY CHAMBERS, STREET, BOMBAY 1 
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PACKARD 


A Completely rew elec- 
tronic counter designed io cover 
the widest possible range of 
measurement at no sacrifice of 
speed or convenience, and at 
lowest possible cost. Basically 
similar to the well-known-hp- 
5228 counter, it offers a greatly 
broadened frequency range of 
10 cps to 1:1 MC. Time interval 
coverage is also broadened 
-3/usec fo 100,000 seconds or 
27°8 hours, Period measure- 
ment is available from 0-00001 
cps to 10 KC. Number illumi- 
nation is bright for easy read- 
ability in any light; direct 
reading results displayed 
instant!y and autematically in 
seconds, milli-seconds, micro- 
seconds or kilocycles with 
automatic illuminated decimal 
point. Display time is variable 

from 0°14 second to 5 seconds or indefinitely. Basic accuracy - plus minus 1 count; 
stability - 2 ppm per week. Particularly designed for easy use by non-technical 
Personnel. In addition to the direct reading and automatic decimal features, panel 
controls are color-coded for simple operation. 


For further particulars please write to 
The Sole Distributors 


THE SCIENTIFIC COMPANY LTD. 
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